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"HE late ingenious Mr. Thomas Te as who 
+ was one of the worthy compilers of the original 
Ladies“ Diary, ſpeaking of the merit of that little 
book, ſays that for upwards of half a century, 
this ſmall performance, ſent abroad in the poor 
dreſs of an almanac (and that under a title, not cal- 
culated to raiſe the higheſt expectations) has contri- - 
- buted more to the ſtudy and improvement of the ma- 
thematics, than half the books profefſedly written on 
the ſubject. The moſt celebrated authors now among 
us, have contributed to promote the reputation of the 
Ladies“ Diary; and the compiler thinks he may, with- 
out any offerice to truth, venture to pronounce, that 
the mathematical part (at beaſt) is, at this time, greatly 
fuperior to every attempt to imitate it, and not below 
the notice of the belt judges.” 5 | 
On this head I ſhall not enlarge, as the merit of this 
little annual performance is too well known and ac- 
S knowledged, to neePany more particular declarations 
of it in this place. I ſhall therefore only employ a few 
lines, by way of preface, in pointing out the motive 
for this publication of the diaries collected, with the 
plan on which it has deen completed. "ITY be 

The extreme ſcarcity of the more early numbers of 
the diary, with the importance of the many curious 
particulars of which the whole conſiſts, had rendered 
a collection of the whole almoſt invaluable. And as it 
Rad long been found almoſt impoſſible to collect toge- 
ther any number of complete ſets of them, it was 
therefore earneſtly deſired that, from ſome one entire 
collection of them, a republication might be made of 
the moſt uſeful and entertaining parts extracted from 
the whale. In conſequence, feveral attempts were at 
different times made, by ſome ſpirited friends of the 
work, to collect a complete ſet, and to furniſh the 
public with an edition of ſuch extracts. Unluckily 
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Ei | PREFACE. ; | 
. However, from various cauſes, their attempts gene- 
rally failed on being carried into execution. Among 
the reſt, the editor of this collection, with much 
trouble at laſt completed an entire ſet, with the ſame 
laudable view; and by the kind aſſiſtance of ſome 
friends, and the generous encouragement of the pub- 
Jic, he has been enabled to bring out this edition of 
the ſo long deſired work, from the beginning of it in 
the year 1704 to the end of the year 1773, including 
a period of 70 years. ” | 

Being aware of the difficulties ana the proper 
execution of this buſineſs, both with regard to the na- 
fural abitruſeneſs and intricacy of many parts of the 
| work, and to the aſcertaining of the beſt plan and me- 
thod of conducting it; before I began to print any part 
of the book, I collected together all the aſſiſtance, in 
dath reſpects, from many ingenious and learned gen- 
tlemen, who were well acquainted with the nature of 
the work, by whom I was ſupplied with ſeveral other 
corrected {rang and from all their opinions con- 
cerning the plan or manner of printing, &c. I have 
deen enabled to extract one which ſeemed to be the 
jeaſt exceptionable of any, and according to it the 
Work has been at length completed. Of that plan I 
mall now give a ſhort account. 5 

Agreeably to the wiſhes of moſt people, the grand 
out- Iine reſolved on was, a republication of all or moſt 
part of the uſeful and entertaining articles of the 
work, viz. all the mathematical parts, and almoſt all 
the poetical or enigmatical ones. In two volumes 


therefore I have included theſe laſt-mentioned parts; 


having omitted only ſome ſmall things of leaſt value, 
as rebuſſes and paradoxes, with ſome few of the leſs 
elegant ſolutions of the enigmas where they were cum- 
| berſomly numerous. And in three volumes are in- 
cluded all the mathematics, both queſtions, ſolutions, 
tracts, and eclipſes. And here ſolutions have been 
carefully ſupplied where they were wanted, the erro- 
neous ones corrected, and the obſcure ones explained 
and elucidated ; alſo to the annual calculations of 
eclipſes are added accounts of the obſervations made 
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ol the fame eclipſes collected from various publications, 


which it was thought might be of uſe in ſhewing the 
degree of nearneſs in the tables from which the calcula» _ 
tions had heen made, when: the computers were ſuch as 


might he depended on: all which additions are printed 


in a ſmaller type by way of notes at the bottoms of the 
pages; ſo that the text or work itſelf is regularly diſ- 
poſed without any interruption frem them. All the 


parts are printed after the order of their dates; by 


which diſpoſition it very readily appears what each 
year's original diary conſiſted of, and from which it 
might again be eaſily recompoſed and thrown into its 
original form. The running titles at the tops of the 


pages are ſo contrived as to ſhew both the particular 


ſubject there treated on, the year's diary to which it be- 
longs, the number of years it is from the beginning of 
the work, and the author or compiler of the work for 
that year, From theſe titles it appears that the 70 
E A yas yn of five NE vrz. 
r. John Tipper, the original projector and beginner 
of the work; from the n lo es actes 
Mr. Henry Beighton from 1714 to 1744; Cap. Rob 
Heath from 1745 to % Mn Tho! Simpſon from 
1754 to 1760; and laſtly Mr. Edw, Rollinſon frem 
1761 till his death in 1973. Theſe are all the nominal 
authors that have conducted the work during the dif- 
ferent years of its exiſtence: but beſides them there 
were ſome other perſons who have been at different 
times partly concerned with them in its management; 
ſo it is ſaid that for ſome years before the death of Mr. 


Beighton, the mathematical parts were compoſed by 


his friend Mr. Ant. Thacker, as being a better mathe- 
matician; and that for ſome time before and after his 
death, the enigmatical parts were managed by his 
amiable wife. 

Of all theſe perſonages I had thought to have given 
here a ſhort hiſtory, as a proper appendage to this 
complete edition of a work in which they deſervedly 
acquired ſo much honour ; but after many fruitleſs 
endeavours' to procure proper materials for ſuch me- 


moirs, I have been at laſt obliged to relinowſh that 


favourite 


8 PREPACHK 
favourite d for want of ſufficient papers relating 
to the lives of the more early compilers. 
It may be perhaps not unneceſſary to obſerve that, 
in a few ſheets near the beginning of this work, the 
original orthography and other peculiarities of lan- 
guage are retained, where they appeared to have pro- 
eceded from deſign ; but that in the reſt of the work 
throughout, the obſolete ſpelling and grammatical in- 
accuracies are moſtly altered agreeably to the preſent 
ſtate of our language ; and the propoſing of a queſtion 
in bad verſe, has, in one or two inſtances which ſeemed 
| to require it, been turned. into plain proſe. 
Finally, at the end of the laſt volume of poetry is 
added a liſt of the ſubjects of all the enigmas in chro- 
| nological order. And at the end of the laſt volume of 
| mathematics, an alphabetical liſt of all the diary wri- 
ſttexs, with the queſtions ſubjoined which each propoſed 
. and anſwered; as alſo, an appendix, containing addi- 


| tional improved ſolutions to ſome few: of the queſtions, p 
: with corrections of the material errors which had 
| eſcaped notice in the printing, and which might affect tt 


* way * 


| the ſenſe of the reading. Other ſmaller inaccuracies ti 
; are, by the editor, ſubwitted to the indulgence of the 50 


candid reader. 
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MATHEMATICAL PARTS 
OF THE 
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LADIES DIARIES. 


- INFOS 
Of the Motions of the Sun and Moon. 


HERE is is nothing more ſtrange and ſupriſing to 
ſome perſons, than the various motions and appear- 
ances of the ſun and moon. To ſee, for inltance, 
the ſun riſe ſometimes due eaft, and ſet due weſt, at other 
times to ſee him rife and ſet a great way more northward, 
and at half a year after a great way more ſouth. To ob- 
ſerve the days to 1ncreaſe one time in the year a whole, 
hour in 15 days, and at another time not above 10 minutes 
in the ſame ſpace of time, and ſometimes. to ſtand at a ſtay. 
Likewiſe 8 ſee the moon ſometimes to riſe and ſet not above 
a quarter of arr hour's diſtance from her riſing or ſetting the 
precedent. night, and at another time ſhe will be an hour and 
an half diſtance of time from her riſihg or ſetting the prece- 
dent night. To ſee her ſometimes fi fi, at other times gib- 
boſe, after that horned, then again wholly to diſappear, ſome- 
times to be eclipſed in part, at other times totally eclipſed : 
Theſe appearances are very ſtrange and unaccountable to 
moſt people ; . but. to give my fair reader ſome inſight into 
theſe myſteries, I ſhall endeayour to explain the motions of 
theſe two great lamps of heaven, and that by an inſtrument 


rery familiar to the female ſex; I mean by the rim of an or- 


dinary ſpinning-wheel. 5 
Suppoſe then the outward or larger circle in the following 
figure, to be the farther ſide or edge of the wheel's rim; the 
inward or leaſt circle, the hither edge thereof: Suppoſe the 
middle circle to be a line drawn round the middle of 15. or 
ks | ec 
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2 LADIES“ DIARI ES. [Tipper] 1705. 
elſe if bent the wheelſtring tied cloſe quite round the 
middle of the rim: and tho' theſe three circles are in the fi- 
8 bigger than another, becauſe it could not be drawn 
otherwiſe upon paper, yet you mult imagine them all equal, 
and that this is the upper or outſide of the rim. (As. for the 
pricked circle we {hall conſider that preſently.) — 
Now let us ſuppoſe a fly was in the middle and top of the 
rim at (a,) and it run with a regular and even motion towards 
(6, c, d, e, f;,) and ſo on till it run r round the rim, in juſt 
the ſpace of a minute. Now if while, at the ſame time, the 
fly at (a) begins its motion towards (5, c, d, &c.) you turn 
the wheel about the contrary way juſt four times in a minute, 
namely, towards (5, g, 1 Oc.) as you do in ſpinning. It then 
plainly follows, that the fly will go about once whilſt the 


heel runs the other way four times, ſo that when the rim is 


turned once about, the fly will be advanced one quarter of 
the rim and be at (4,) when the rim has been turned twice 
about, the fly will be half way at (e,) when thrice ſhe will be 


at (J) when four times they meet again exactly at (a). 


Again, if when the fly = 
began to move at (a) an 1 
50 to the left-hand, you 
egan at the fame time 
to move the wheel-rim ' 
towards the right-hand. 
or contrary way: And 
initead of turning it a- 
bout four times, you had 
turned it twelve times 
about in the ſame time 
as the fly had gone a- 
bout once. (It matters 
not whether it be in a 
minute, or hour, or day, 
or month, or any other 
time, provided it be the 
fame time exactly, that the fly moves once about, the rim 
moves twelve times about the contrary way.) Upor this ſuppo- 
fition, the fly, at the end of the firſt turning about of the rim, 
will be advanced to (5), a twelfth part of the circumference; 
at the end of the ſecond turning about, it would be advance 
to (c), another twelfth part; at the end of the third revolu- 


tion, the fly would be advanced to (4), a third twelfth part, 


or quarter*of the circle; and ſo likewiſe at the end of fix re- 
volutions of the wheel, the fly would be advanced to (e), half 
way, and at the end of 1 returns it would come to (a) 
again; the fly conſtantly and perpetually advancing in its 


dow motion one way, as the wheel did its ſwifter motion — 
other 


June, he is neareſt over our heads, and maketh the longeſt 
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other way. And the like you may conceive if the wheel made 
30, 50, 100, 365, 500, or any other number of revolutions at 
the ſame time as the fly did one, it would neceſſarily fall out, 
that at the end of that reſpective number, the fly would come 
to its — again, from whence it firſt ſet out, and it matters 
9 0 _ it began to move at (a), or at any other place at 
„c, e, &c. | ; 
Let us once more ſuppoſe another wheelſtring ty'd about 
the rim of the wheel, the upper part at $ to touch the edge 
of the rim at the ſide next to you, the under part of the wheel- 
ſtring to touch the edge of the rim fartheſt from you at VP, 
and then it would croſs the wheelſtring in the middle of the 
rim juſt half way between top and bottom on each fide at (d) 
and (/) (or which is all one at © and V.) And now if you 
— — the fly to begin to move about the ſecond nF 
tied croſs- ways over the firſt repreſented by the prick'd circle 
from S to $, mp , and ſo round to $ again; and whillt 
the fly moved once round, the wheel was turned the contrary 
way any number of times, (ſuppoſe 4 or 12 times) it would 
finiſh its revolutions juſt as is before declared, but with ſonre 
difference to its former motion, as ſhall prefently appear. 
JusT thus is the motion of the ſan, moon, and planets in the 
heavens. For the ſun and ſtars go by a * proper motion of their 
own from weſt to eaſt, as did the fly; and the whole heavens 


with fun, moon, and ſtars, are carried the contrary way as 
the hand turned about the wheel; the ſun moves ſo ſlow, 


that while he goes once about in his own courſe, alon 

the prick'd line one way, the heavens are carried about 365 
times the contrary way, and then he comes to the ſame place 
again: But the moon is ſwifter in her motion, and runs round 


from weſt to eaſt, whilſt the whole heavens is whirled about 
27 times and a quarter, or (which is all one) in 27 days and æ 
quarter. 


But from this motion of the fun round the prick'd circle, 
ariſes ſeveral appearances carefully to be obſerv'd, becauſe 
it ſhews the reaſon of many of thoſe particulars I at firſt men- 


tioned, viz. Let us ſuppoſe the ſun in S going onward in his 
. own ſlow motion towards 


| „ and ſoon to tp m, &c. And 
the whole heavens carried about the cuntrary way once a day. 
It follows, that upon that day, which is about the Frith of 


* 


B 2 day 


Our author is not here to be underſtood to mean an abſolute or 
real motion; he means only the apparent motion ariſing from the 


real motion of the earth. | 


+ Our author having written before the change of the ſtyle, all kis 


times muſt be underſtogd according to the old ſtyle, and will require 


* 7 


11 days added to adapt them to the new. 


LADIES! DIARIES. [Tipper] 170f. 
day with us, and then he riſes and ſets very much towards 


the north, and the line which he maketh in the heavens that 


day, is called the tropick of Cancer. 
In a quarter of a year after, he will be got along the prick'd 
line to , and then the 3 are of equal length; 
and he riſes juſt in the eaſt and. ſets in the weſt, and the line 
which he maketh in the very midſt of heaven, is called the 
equinoctial circle, and this happens about the 1zth of Sep- 
tember, [and juſt ſo it will be half a year after when he comes 
to V, which will be about the roth of March.] 

In a quarter of a year after, he is at =, he will come down by 
degrees to VP, and then he is fartheſt from us, which happens 
about the roth of December, and then the circle he ſeems to 
make in the heavens that day, 1s called the tropick of Capri- 
corn, and then he riſes and ſets very much towards the ſouth. 

The prick'd line, in which the ſun is ſuppoſed to paſs, is 
called the ecliptick, becauſe there can be no eclipſe but the 
moon muſt be in or very near this circle; but the ſun never 
goes out of it, 

The whole breadth between the outward and inward circles 
(which two muſt be imagined equal) is called the zodiack, 
which is the only circle in the heavens that hath any breadth. 


The diftance of any ſtar from the ecliptick or prick'd circle, 


is called the ſtar's latitude, (either north or ſouth as it ha 
pens to be either north or ſouth from the circle) and the diſ- 
tance of any ſtar from the middle circle or equinoctial, is 
called its declination, (north or ſouth as before.) 

Again, when the ſun is near the tropicks, as when he moves 
from IT to F, he moves juſt againſt the motion of heavens, 
and ſo is ſwifteſt in his motion, and makes a greater ſpeed to- 
ward's his journey's end; but then the length of the day and 


declination (or diſtance from the middle circle) is but little 


alter'd: But when he moves near the equinoctial, as from n 
to m, then he runs obliquely or croſſes the heaven, and then 
the days and declination increafe or decreaſe evry conſiderably, 

but he moves but ſlowly towards his journey's end, becauſe he 
: croſſes the heavens from one ſide of the middle to the other: 

and this is one of the reaſons why from noon to noon is not 
exactly 24 hours, but ſometimes more and ſometimes leſs. 

As the ſun thus runs in a circle of his own from weſt to 

eaſt, in one year, ſo doth the moon in a circle of her own in 

27 days and a quarter the ſame' way; and the moon's circle 

croſſes the ſun's circle in two points, juſt as the ſun's circle 

croſſes the equinoctial in V. and : But the diſtance of the 
moon's circle, from the ſun's, in the wideſt place, is not quite 

a fourth part the diſtance of the ſun's circle from the equi- 


noctial. But of this arid of the various appearances of the 


moon, IT have not now room to proceed. 


AN 


hi 


9. 


of 


. Now JI. * ECL1PSE gf the SUN. 4 
Is AN ECL1PSE of the ſun is cauſed by the moon, who is a dark. 
at body, being interpoſed or placed between the ſun and us, and 

this happens when the moon is near one of the points where 
d her circle croſſes the ecliptick or ſun's circle. Thus, ſuppoſe 
H the earth, whereon we live, to.be in the middle of the prece- 
Ie dent figure at ©, the ſun at (/) and the moon at V. Here 
E becauſe the moon at V interpoſes, it takes away the light of 
J- the ſun from us; ſuch will be the poſition of the fun and moon 
es upon May-day next year, 1706. It will begin to be darkened 
at 9 minutes after 8 in the morning, but at x7 minutes after g 
y it will be the moſt darkened, when near ro parts of 12 of the 
1S fun's body will be obſcured, and he will - 4 rag like the firſt 
to appearances of the new moon. This will be a great eclipſe; 
1 we had a greater in 1654, but a much greater in the year 
h. 1652, when the whole body of the ſun, within leſs than 16 
1s minutes, was obſcured. - err ens SR 
1e An eclipſe of the moon is cauſed by the ſun's being on one 
er ſide the earth, and the moon on the other, (near the ecliptick) 
and the ſhadow of the earth falls upon the moon, (from whence 
es ſhe hath her light.) As luphoſe the ſun in A, the earth in O, 
k, the moon in J), here the light of the ſun at gy, falling upon 
h. the earth at O, takes away the light of the moon at ), who- 
e, otherwiſe would reflect her light back upon us as at other 
times. ga 5 
15 There are a great many admirable concluſions to be drawn; 
is from the conſideration of eclipſes, but more of that hereafter.. 
es 
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4 . Of the nature of an Eclipſe of the Sim, and of 
ih that great Ecligſe which will happen upon 


4 May-day this preſent year, with the exact 
time of its beginning, middle, and end; re- 

© ' commended to the obſervation. of the curious. 

cle | | | yY 

cle "PL nin man hath a ſtrange propenſity, and eager thirſt 

he after knowledge; nor will he ſpare for pains to gratiſie 

ite his curioſity; he will traverſe mountains, valleys, woods and 

ui- deſarts; he will plunge thorough the vaſt and raging ocean; he: | 

he will penetrate into the bowels and caverns of the earth; nay,, | 


ſome will not ſtick to go to Hell beneath, to compaſs know 
| N led 
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ledge. But of all the objects of our thoughts, there is none 
more noble, or give a greater ſatis faction to the mind, than 
the contemplation of the heavenly phenomena, the motions, 
periodical revolutions, appulſes, and other paſſions and effects 
of the fixed ſtars and planets. This made the poet cry out, 
; Ye ſacred muſes ! with whoſe beaifty fir d, 

My ſoul is raviſh'd, and my brain inſpir'd; 

Give me the ways of wand'ring ſtars to know : 

The depth of heay'n above, and earth below? 
Why flowing tides prevail upon the main: 

And in what dark receſs they ſhrink again? 

What ſhakes the ſolid earth? what cauſe delays 

The ſummer nights, and ſhortens winter days? 

Teach me th” various labours of the moon, 


My 9) oQ wan iT 
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And whence proceed th' eclipſes of the ſun? di 
1 Oh DR VDEW. Wot 
Laſt year 1 go you an account of the true motion of the 

ſun and moon about' the heavens, with the various appearances 
cauſed thereby, ſuch as the increaſe and decreaſe of the days £ 
and nights, of their riſing and ſetting, and of their eclipſes ; ea 
which things being. rightly conceived, will be of great advan- he 
tage towards the eaſie apprehending the following diſcourſe or 
of the eclipſe of the ſun, which I now the rather undertake, in, 
becauſe there will be a very great eclipſe upon May-day next, wl 
the like not having been theſe fifty years paſt. ea: 
Now an eclipſe of the ſun is when the moon (who is a dark a 


opake body) interpoſes or happens to come between the ſun Di 
and us, and ſhades or hides the light of the ſun from us, and rei 
this is ſometimes wholly, and then it is called a total eclipſe; fur 
and ſometimes but in part, and then it is called a partile echpſe. cir 
To conceive aright the true nature of the ſun's eclipſe, you the 
may provide or imagine a large hoop of two yards diameter mo 
or Wideſt breadth; cut off a third part from the reſt, and nail be: 
to the middle of this piece a ſtick of juſt a yard in length, that I he 
it may be like a croſs bow without a ſtring, and as you ſee in on 
the lower part of figure x. where 4 2 c, G, i, repreſents the || circ 
bow or third part of the hoop, and K, c, the ftick. Suppoſe I juſt 
now you ſaw (or - imagined you ſaw) a very fait rainbow | but 
ainted on the clouds. (as is alſo in figure x. the upper part) ¶ ſup 
take your hoop, and holding the end of the ſtick at X to your ¶ and 
eye, turn the hoop to the rainbow, and hold it fo that the in 
hoop may ſeem to cover the rainbow, and hide it from your | 
ſight. Being thus fixed, turn the ſtick (to which the hoop is — 
faſtened) a little, that the hoop may croſs, or ſeem to croſs, the » 
rainbow, the half /, g, c, being above it, and c, ., i, below it, as ¶ anot 
you may ſee in figure 2. where a, b, c, d, e, repreſents again men 
the rainbow, and /, ce 57 the hoop, and O at & repreſents | of tl 
the eye, (but here the ſtick affixed to the hoop is 2 pol 
: OW WF addi 
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Now if you join, or ſup- 
poſe to join, the other 
part of the hoop to this, 
to compleat the circle, 
and if you imagine the 
rainbow to be compleat- 
ty round, and about 400 


yards diſtance every way 
trom your eye, this wil 


repreſent to your fancy 
pretty near the'true paths 
or circles. wherein the ſum: 
or moon move; and alſo 
the proportions that their 
diſtances bear to ane an- 
other. | 
For x. The place of 
our eye at &, in either 
gure, repreſents S the 
earth you ſtand on. 2. The 
hoop repreſents the circle 
or path the moon moves 
in, who compleats her 
whole round from weſt to 
eaſt in about *29 days and 
a half. (See the laſt year's. 
Diary.) 3. The rainbow 
repreſents the path of the 
ſun, being likewiſe a vaſt 
circle encompaſſing both 
the earth and circle of the 


moon, but a great way £@ 


beyend it every way, and 
he moves round his circle 
once in a year. 4. The 
circle of the moon 1s not 
juſt under that of the ſun, 
but croſſeth it, as you muſt 
ſuppoſe it to do in fig. x. 
and as it plainly appears 
in fig. 2. This place of 


eroſſing 

* This is the Synodical month, or time between one lunation and 
another, and is 2 days and a quarter longer than the periodical month 
mentioned in the laſt year, page 3; this exceſs is cauſed by the motion 
of the earth (and moon) almoſt a whole fign during the time of the 
periodical monch, and the moon muſt continue to revolve for this 


additional time to bring her to a conjunction again. 
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it, the ſmaller will be the eclipſe; but when ſhe is ſo far from 


the mban is a great way farther from her node, (as it moſtly 


. eclipſe that hath happened theſe 50 or 60 years in our iſland; 
the time of the beginning, midal 


of the globe the ſhadow will paſs over. 
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eroſſing is ealled the node, or dragon's head. Now had the 
cirde in the ſigures been compleathy round, it would croſs 
again on the other fide, which is called the other node, or 
Seren tail; the angle it makes at the croſſing /, c, a, or 
b, c, i, fig. 2. is about 5 degrees. | | 
- Theſe things being rightly conceived, it follows: 
x. If the circle of the moon had been juſt under the circle 
of the ſun, then at every conjunction, or new moon, there 
would be an eclipſe of the ſun, (and at every oppoſition, or 
full moon, there would be an eclipſe of the moon.) 
2. But the circle of the moon croſhng that of the ſun, it fol. 
lows there can be no eclipſe of the fun, but when the moon is 
in or near her nodes, or places of croſſing, as you may plainly 
perceive by the figures. For ſuppoſe the moon in /, Go either 
bo ) the ſun in 4, and the eye at O tor K.) here the moon is 
25 the ſun, or higher than he, and therefore cannot hin-: 
der its light from us: if the moon had been at z, and the ſun 2 
f 


cat e, the ſame thing would happen, for then the maon is lower 


than. the ſun, and ſo eclipſes him not: if the moon meets the ; 
ſun when ſhe is near her node, ſuppoſe at g, and the ſun at ö, k 
here ſhe paſſeth but a little above him, and ſo he efeapes an f. 
eclipſe. - But if when the moon was at þ, the ſun was at 4, Nce 
here the moon would paſs between the ſun and O, and appear Þ be 
half eclipſed; but if the moon was 1n c,. the very point where of 
her circle croſſes that of the ſun, and ſuppoſe the ſun at the 
ſame time'to be at c alſo, then would the ſun be totally eclipſed. H. 
From whence it is plain, that whenever there is a conjunc- 
tion, (or meeting of the ſun and moon, (if it comes within the 1 


Pounds of an eclipſe) then earer the moon is to her node, the 


greater will be the eclipſe of the ſun, and the farther. ſhe is from 


her node, or. place where the circle croſſes, that half the ap- 
parent breadth of the ſun, and half the breadth of the moon 
will not reach to touch one another, then there will be no 
eclipſe for that conjunction; but if the conjunction be when 


happens) then moſt certainly there can be no eclipſe for that 
wme.. . | 
Upon May-day next, the ſun, 'tis true,, will not be totally h 
eclipſed, but the centers of the ſun and moon will be but 5 mi- b 
nutes, very near, diftance aſunder, and will. be the greateſt . 


e, and end thereof, I will 

give you from the calculation of one of the greateſt aſtrono- 

mers of this, or perhaps of all former ow alſo the parts 
) | See fig. 3.) 

The middle time of the eclipſe of the. ſun, that 3 

2 4. 
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the May the firſt, x7c6, will be in the meridian of London at 
roſs gho. 42 min. 1n the our ag. of : + 
or The viſible beginning of the eclipſe at London at 8 ho. 
or 23 min. | ett © 
N The end at ro ho. 37 min. and an half. At 9 ho. zo min, 
about the middle of the eclipſe, the diſtance of the centers o 
the ſun and moon will be 5 minutes very near, and ſo will 
be of almoſt 10 digits and an half from the ſouth. 

The ſhadow begins to enter the diſcus of the whole earth 
almoſt in the mid way between the Heſperiden and Caribee 
iſlands, then tending into the eaſt, leaves the Canary iſlands 
upon the left, and paſſes through the kingdom of Morocco. 
Hence coaſting the eaſtern ſhore of almoſt all Spain, it reaches 
Provence in France, near the port of Thoulon. Whence the 
ſhadow paſting forward, after being ſpread through Piemont, 
and the country of Milan, deſcribes the borders: of Bavaria 
an! Auſtria, and then paſſing over Bohemia and Sileſia, over- 
ſhadows almoſt half Poland and Lithuania. Hence being car- 
ried by the regions of Moſcovy and Siberia, it ſlips into un- 
known Tartary, and laſtly above China it quits the earth, the 
fun being there totally obſcured in its ſetting. But where the 
centers of the ſun and moon fall in together, the darkneſs will 
be like that of night, and the ſtars will be viſible for the ſpace 
of the one four and twentieth part of an hour. | 


How to behold an eclipſe of the Sun without hurt to the eyes; 
5, Ae Pond. 


Ten a burning glaſs, ſuch as men uſe to light tobacco 
L with in the ſun; or a ſpectacle glaſs that is thick in the 
middle, ſuch as is for the eldeſt fight, and hold this glaſs in 
the fun as if you would burn through it a paſteboard, or. white 
poor book, or ſuch-like; draw the glaſs from the board or 
book twice as far as you do to burn with it: ſo by direct hold- 
ing it nearer or farther, as you fhall ſee beſt, you may behold 
pon your board, paper, or book, the round body of the ſun, 
hat and how the moon paſſeth between the glaſs and the ſun, du- 
ring the whole eclipſe. . ee ol 
This may'ſt thou practice before the time of an * 
herein thou ſhalt diſcern any cloud * under the fun 
or by another putting or holding a bullet or his finger's end 
etwixt the ſun and the glaſs, at ſuch time (the ſun ſhining) as 
hou holdeſt the glaſs, as before thou art taught. wy 
| a 


* . N — 


* Theſe times 20 a few minutes different from thoſe given by the 


uthor laſt year, page 5. The obſerved times I ſhall give afterwards 
ong with the other eclipſes. | | 


common people conceive it, you may ſee the candle — br 
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I ſhall in my next give an account of the eclipſe of the 
moon, and of ſeveral admirable concluſions that are to be 


Grave from the conſideration of the eclipſes of both the great 
uminaries. 5 | | 


1 
Of the Phaſes and Ecliꝑſes of the Moon, 


1 in my laſt given yon an account of the nature 
of an eclipſe of the ſun, as alſo of that great eclipſe on 
2 it was my intentions to have been very nice in the 
obſervation of it, by caſting its ſpecies upon paper by a te- 
leſcope, and by ſix concentric circles * from their 
center, to obſerve the digits eclipſed from time to time, and 
to have corrected the clock by calculation from the ſun's alti- 
tude, and to have inſerted my obſervations in this place; but 
the unfavourableneſs of the weather ſpoiled all my deſigns: 
however ſometime thro' the clouds the eclipſe was perceived, 
and, as near as could be gheſſed, at the very ſame time, 
and in the ſame appearance exactly as was there fet down, 
and as by the figure of it was repreſented; the ſame fide being 
enlightened, and the ſun appearing not much unlike a new 
moon of 3 or 4 days old; and this was all the obſervation I 
was able to make. | | 
I come now, according to my promiſe, to ſpeak of the nature 
df an eclipſe of the moon, and of ſeveral obſervations and uſeful 
inferences, to be drawn from the eclipſes of the luminaries. 
Now an eclipſe of the moon (as. I have already ſnewn in my 
Diary for 1705) is cauſed by the earth's interpoſing or hap- 
pening to be exactly in a right line between the ſun and moon, 
y reaſon whereof the hght of the moon is obſcured by the 
ſhadow of the earth. | 
To conceive this aright, if you imagine (or actually put) a 
lamp or candle on one fide of the room, (ſuppoſe five foot 
high from the floor;) and a looking-glaſs on the other fide of 
the room, (five foot high alſo. from the MAY and if a fine 
thread was tied and ſtretched out ſtreight (or if you imagined 
a right line extended) from the middle of the-looking-glab 
to the flame of the lamp, overthwart the room; then if you 
ſtand in the middle of the room, half a yard (more or leſs 
on either ſide the extended thread, (or imaginary line) and 
looking towards the glaſs, you may plainly ſee the light 
of the lamp reflected back to your eye, (or to ſpeak as the 
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glaſs.) And the like will happen if you place your eye ſome 
diſtance either above or below the line. 

But if you put your eye or head juſt between the lamp and 
the glaſs, (where the line or thread is) then will your eye or 
— caſt a ſhadow upon the glaſs fo that it cannot reflect 
back the light, (or to ſpeak with the vulgar, it will ſtop the 
light ſo that it cannot ſhine on the glaſs.) [And the ſame ap- 


pearances would happen if the eye remained fixed to the 


ſtring in the middle, and the candle was lifted up and down.] 

Not much unlike this is an eclipſe of the moon, tor the moon 
hath no light of her own, but the ſun ſhining on her, ſhe re- 
flects back his light, as the glaſs reflects back the light of the 
candle or lamp; but when the earth happens to come juft 
between, then it hinders the light of the ſun from ſhining 
upon the moon, or to ſpeak more properly, the ſhadow of the 
earth falls upon the moon and eclipſeth her. 

But to make this as plain as poſſible (and withal to account 
for the various phaſes of the moon, why ſhe appears round, 
gibbous, half-round, horned, and ſometimes not at all ) Suppoſe 
inſtead of a plain looking-glaſs you took a go globe, and 
having it ſilvered withinſide, to make it a globular looking- 
glaſs. Place this, inſtead of the other, oppoſite to the lamp or 
candle: ſuppoſe then in figure 1. the ſun ($) repreſented the 
lamp, and the little circle (e) repreſented the globe looking- 

* that your eye was placed ſomewhere between both, 
ſuppoſe at (n.) Now looking towards (e,) (if the eye was 
either higher or lower, or on the one ſide or other of the ima- 
ginary line between them) then would the light fall upon (e) 
and reflect back upon (#2) and half the globe would be enl:gh- 
tened. But if the eye be exactly in the middle between them, 
then would the eye ſhade the glaſs (as in ſig. 2.) and ſo darken 
it. That is, it ſtops the light from ſhining on the glaſs, and 


ſo it cannot reflect any back. (Or as 1 ſaid before, if the eye 


and glaſs remain fixed, and the light or lamp moved up and 
down, the ſame appearances would enſue.) And juſt after 


this manner, is an eclipſe of the moon: the ſun being on one 


ſide the earth (S) and the moon on the other (e): then if the 
earth doth not happen to be in the middle, as it for the moſt 
part falls out, (the reaſon whereof is ſhewn at large in the laſt 


year's Diary) then there is a full moon to us that live upon 


the earth, and no eclipſe; but it the earth happen to be juſt 
between them, as many times it doth, then there muſt needs 
be an eclipſe of the moon (as in fig. 2.) | 

From = conſideration of what hath been here ſaid, and 
viewing with ſome attention the firſt figure following, may 
the various phaſes or appearances of the moon be eaſily ap- 
prehended. 


For 


\ 
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For the globe glaſs at (e) being round the light at (S) caſts 
its beams, or ſhines upon that half oppoſite to it; for it muſt 
needs ſhine upon half, nor can it ſhine either upon more or leſs 
than half, but always upon that half that is juſt facing the 
light, the other half trom the light being dark of conſequence: 
I fay the light (S) caſting its beams upon (e) enlightens that 
half towards it, ſo to the eye that is in 25 directly backwards, 
the whole half is reflected back, and appears perfectly round 
in the edges. | | | 
But if you order an aſſiſtant to remove the lamp to (/), 
then part of the enlightened half to you at (22) is turned from 
you, and you can ſee but three parts of it, and one quarter of 
the dark' ned part becomes turned towards you. If the light 
is removed to (g) and then but one half, if to (4) but one quar- 
ter, and if to 0% then none at all of the enlightened half to 
you at 427 is to be ſeen, it being from you; and if it was re- 
moved {till on to (6, c, d, e,) the light would encreaſe to the 
eye placed at (zz) as it did decreaſe before. 


This being rightly conceived, if inſtead of the imaginary 
lamp at (S) you conceive it to be the ſun, and if for the moe 
| | | rs glais 
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laſs 


plain without any farther explication. 
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zlaſs at (e) you conceive it to be the moon, and for the eye at 
Gn) you conceive 1t to be the earth you ſtand on, the very 


ſame appearances will happen, and conſequently the reaſon 


of the various appearances of the moon are, I hope, made very 


But to return from this digreſſion to the eclipſe, If the 
earth's ſhadow covers the moon but in part (more or leſs) it 
is called a partile Eclipſe, but if it cover it in the whole, it is 
called a total Eclipſe. | | 1 
Such an Eelipſe will happen on the ſixth day of April next, 
the beginnj will be a little before midnight. and will con- 
tinue till half an hour after three next morning, as fol- 
loweth., © | 
a IH April the 6th, 1707. 
1 of rn ho. min. 12 
The beginning of the eclipſe will be at 11 40) ,. .- 
Beginning of total darkneſs 12 45 5 at night. 


The middle of the eclipſe I 34 ; 
End of total darkneſs — 2 24 > next morning. 
End of the eclipſe — E 


iin 


Total duration will be — 3 49 And thus much 
Total darkneſs will continue 1 J ofthis eclipſe. 


Obſervations ou Eclipſes of both luminaries, 


1. The ſun, is very ſeldom, but the moon often totally 
eclipſed, yet in the whole, the eclipſes of the ſun are the 
more frequent of the two. | | 

2. The beginning and end, and quanti 


it is conſpicuous) at the ſame moment of time (altho' under 
diverſe meridians :) but in eclipſes of the ſun it is not ſo, be- 
ing at the ſame moment of time ſeen lefs in one place than 
another, and laſting in ſome places ſhorter, in others longer, 
and in ſome none at all. | | 

3. The beginning of an eclipſe of the ſun is on the weſtern 
part of his limb, which part is alſo firſt reſtored to light. But 
— * eclipſe of the moon, it begins and ends on the eaſtern 
imb. | 

4. Total eclipſes of the moon are made ſometimes in a lon- 
ger time, at other times quickly: but total eclipſes of the ſun 
are all without delay. 
F. The moon in total eclipſes is ſometimes quite loſt, but 
at other times it ſhines very plainly with a red colour, either 


in whole or in part. > 
The uſes of, or concluſions drawn from, Eclipſe. 


1. The courſe of the moon would not truly be known with- 
out eclipſes, by reaſon of her parallax. 


2. The 


| 7 eclipſed, of an 
eclipſe of the moon, is ſeen from all parts of the earth (where +. 


Mars; and Jupite 
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2. The ſun is both higher and greater than the moon. 
3. The earth is greater than the moon, but leſs than the ſun, 

4. Both ſun and moon are ſpherical, unequally diſtant from 


the eartn y 


4 borrowed light from the ſun. i 

6. From eclipſes are found the difference of meridians or 
longitude of places. ir | 

7. From eclipſes of the ſun and moon, a reaſon is found of 
meaſuring their diſtances from the earth, as alſo of the magni- 
tude and proportion that the ſun, moon, and earth have be- 
tween themſelves; which otherwiſe may ſeem impoſſible. 

By theſe wings it is the mind of man flies up into the hea- 
venly theatre, and by theſe charms (as the poet ſaith) draws 


down the ſun and moon from heaven to earth. 


'5. The ſun is the fountain of all light, but the moon is but 


\ 
0 


17 O8. 
the Ptolemaick Syſtem of the Univerſe. 


AVING in my former Diaries explained the motions of 
the ſun and moon, as alſo the nature of their eclipſes, 
with the reaſon. why the moon appears in ſo many various 
ſhapes in the ſpace of one revolution; I come now to ſpeak of 
the other five planets, viz. Saturn, Jupiter, Mars, Venus, and 
Mercury : but before I proceed it will. not be amiſs to explain 
the ſyſtem of the univerſe. 5 | 
Thete are various opinions among the learned concerning 
this difficulty, but the moſt prevailing are theſe two, namely, 
the Prolemaick, and the Copernican, both which 1 ſhall now 
explain. FP: | | 3 3 
— Ariſtotle, and others held, that the earth is the 
center of the univerſe, which remains fixed and immoveable, 
and the whole heavens, and fixed ſtars, move round her in 
this order. (See fig. x, following) | | | 
The planet that moves in a circle or orbit, next above the 
earth, is the moon; next above her moves; the planet Mer- 
cury; next above Mercury, at a greater diſtance ſtill from 
the earth, doth the planet Venus move; and ſtill in a higher 
orb moves the glorious ſun; the planet next above the ſun is 
r moves ſtill in an orb or circle, extended 
every where beyond the orb of Mars: Laſtly, the fartheſt of 


all the planets from the earth is Saturn, and he . in a 
3 + arger 
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larger cirele than them all, Above theſe planets, avaſt diſtance, 
are the fixed ſtars, and above the fixed Pars is the primum 
— emperial heaven. And thus is the Ptoleniaick hy- 
— ; N 2 1 


Of the Copernican Syſtem of the Umverſe. 
HE Copernican ſyſtem makes the ſun to be thecenterof the 
1 univerſe, (as in the following fig.) round which (in the 
order there ſeen) are the orbits of Mercury, then that of Venus, 
ther that of the earth, with that of the moon about it; then 
thoſe of Mars, Jupiter, and Saturn, one above another, and 
about the two laſt the fmall circles, that their attendants or 
fatellites march in, of which more anon; and above all theſe 
the fixed ſtars, c. N MN | 
This is the order of the heavens, according. to Plato, Ariſ- 
farchus, Archimedes, and other ancients; and after, it had 
been almoſt quite forgot for many ages it was revived by Co- 
pernicus, and is now — — is this 
a 206: : C 2 However, 


5 - 
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However, both theſe hypotheſes do equally ſolve the: doc- 
Ny trine of the ſphere, the firft being the moſt cal for beginners, 
k but the latter the more rationlll . 


» 


pt Md 


But ſince theſe hypotheſes have been received in the world, 
the later aſtronomers have, by the help of the teleſcope, found 
out many ſurprizing appearances; which I ſhall fet down more 
particularly in the order as they lie in the heavens, beginning 
with the uppermoſt, and ſo deſcending down to our earth. 
And firſt for the fixed ftars: that whitiſn band or zone, 
that encompaſſes the whole heavens, called the Milky- way,. 
and of which the ancients could give no tolerable account, 1s 
found by the teleſcope to be no other than an heap of verF 
fmall ſtars, thickly ſet together; which by their great diſ- 
tance, ſmallneſs, and cloſenefs. appear to the naked eye, as 

one united whitiſh cloud. In like manner the Pleiades, or 
Seven Stars, tho' (faith my author Mr Molyneux) ſcarce more 
than ſix appear, are found by an ordinary glaſs, to be nigh 
forty; and Dr Hooke, in his Micrographia, faith,” that with 

a wwe ve-foot teleſcope he plainly diſcovered 58 in the ſame 

aſteriſm, of no leſs than 34 ſeveral magnitudes, the biggett 
| 5 1 whereo 
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w hereof is not accounted greater than one of the third mag- 
nitude. And in the ſingle conſtellation of Orion, the teleſcope 
diſcovers more ſtars, than the naked eye can number, in all 
the heavens; and there is ſcarce any corner of the heavens ſo 
dark but the teleſcope being turned towards it, deſcries mul- 
titudes of glittering ſpangles therein. On this account the 
ſeed of Abraham, that was to be made numerous as the ſtars 
in the firmament, may yet (for ought we know) admit of pro- 
pagation thro' many future generations, before it comes up to 
its limits. | 

From the fixed ſtars let us contract our proſpect, and in a 
vaſt, long, and almoſt immenſe courſe homewards, we firſt 
meet with Saturn. By his. ſlow motion he takes ſtate upon 
him (being near 30 years in walking round the. heavens) as 


carrying about him ſomething more. weighty than ordinary. 


But the ſhort ſight perceives nothing thereof, and ſees nothing 
but a plain round globe, all his equipage and attendants are 
hid from our view, till ſurvey'd more cloſely with the te- 
leſcope, and then behold a mighty ring, parallel to the equator, . 
bright as the planer's own face, encompaſſing round his body : 


but this is not all his equipage, for beſides this throue of light, 


this majeſtick planet is conſtantly attended by a guard of five 
ſatellites or moons, that follow his motion, and dance round 
him continually in a circle. 

Jupiter next preſents himſelf, leſs encumbred than Saturn, 
E not wanting a courtly train; for tho' his guards are but 


our in number, yet their ſize and brightneſs ſhew their ſtrength, 


and their quick motion round him thews their diligence. : 
Galileo 9 invented the teleſcope) was certainly the firſt 
inhabitant of this globe that ever ſaw them, and how ſtrangely 
was he ſurprized,. and ſtruck with wonder, to, ſee four little 
moons dancing round Jupiter, that from their firſt creation, 
to that lucky moment, had never ſtruck the eye of any mortal 


inhabitant of this globe before. Were theſe then made for 


the uſe of poor man, from whoſe knowledge theſe were con- 
cealed for 50 years together? Vain man! that thus pre- 
ſumeſt to confine the deſigns of the Almighty to miſerable duſt 
and aſhes, when his infinite power ean make millions of intel-- 
ligent beings, to ſerve and praiſe him. 


Beſides theſe four little moons about Jupiter, the teleſcope: 


diſcovers that there are about his body ſeveral brighter and 


darker parts like broad belts or zones, almoſt parallel to the 


ecliptic; as alſo a ſpot found in him, by which tis manifeſt 
that Jupiter turns round his own axis in the ſpace of about 10 


hours. A very ſtrong argument to. prove that our earth may. 
do fo likewiſe, ſince Jupiter who is ſo conſiderably bigger: 
than the earth, has a motion much more quick than outs in 


24 hours. He moves about the heavens in about 12 years. 


8 . Mars 
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Mars offers himſelf next, who truſting in his own ſtrengtk 
is attended by no guards; he compleats his circle in 687 days; 
but the prying teleſcope diſcovers in his face, fcars, ſpots, an 
ruggedneſs, by which the ingenious Caſſini has determined, 
that he turns on his own axis, once in about 24 hours and. 
three quarters. But however furious his beams are, he is-be- 
holden for them to the preat fountain of light, and heat, the 
ſun, which is plainty viſible, in that, when he is in his: quadra- 
tures with the ſun, and in his perigzon,. he may be ſeen al- 
moſt biſected, and to increaſe and decreaſe; in light as our 
moon (but never ſo much as to be horned as the other inferiors.) 

The glorious Sun doth next preſent itſelf, in whoſe bright 
face we can hardly expect to find dark ſpots; yet ſuch there 
are, and frequent too. | . 

Scheinerus has publiſh'd a large book in folio; ef nothing 
elſe: the only diſcovery that has been made by theſe ſpots, 
is, that the ſun turns round about his own axis in the ſpace of 
25 o_ and a quarter. Fermerly one ſhould ſeldom ſee the 
fun's face (no more than now our brighter beauties here below) 
free from one or more black patches, but now (as if they 
were grown out of faſhion) he ſeldom: wears any, one in fiye 
or ſeven years hardly appearing; as if now he put them on, 
more of neceſſity to cover an odd pimple, that may other- 
wiſe disfigure his countenance, than to adorn his face: how 
far the fair ſex ſhoufd follow his example, I dare not venture 
to determine; but from them we naturally fall to Venus. 

Venus, the brighteſt planet in the heavens, ſne fears not 
ſ»metimes, even at noon-day, to diſplay her beauty, and in 
this armour repoſing an entire confidence, performs her courſe 
alone, and free from all other attendants, in 225 days. 

- Mercury's wit and quickneſs ſecures him; therefore he has 
no train, but generally ſhekers himſelf under the beams of his 
potent lord, the ſun, and performs his circuit round him in 
about 88 days. But both theſe inferior planets are found by the 
teleſcope to increaſe and decreaſe as our moon; for ſometimes 
they appear horned, ſometimes half enhghten'd, fometimes 
gibbous, and ſometimes full, even on, or nigh this conjunction 
with the fun: by which it is manifeſt, the Ptole maick hypo- 
theſis is falſe, whatever hypotheſis is true. 

And thus at laſt are we arrived at home to contemplate 
our neighbour the Moon, which we may call our own; for 
as the ſatelftes about Saturn and Jupiter move about them, 
ſo moves the moon as a fatellite about us. By the teleſcope 
we diſtinguiſh in the moon's countenance, an admirable dit- 
ference of parts, both for ſhape and colour; the greater parts 
reſembling our ſeas, lakes, rivers, iſlands, peninſulas, and 
continents ; the leſſer ſpots reſembling mountains, hills, and 
valleys: but whether the moon is inhabited or not ſtill — 

- , | ; II 
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mits of various diſputes, tho' believed by the moſt ingenious 


ſo to be. | 
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Of the Nature and Motion of Comets. 


C or blazing ſtars, were by the ancients taken 
to be nothing elſe but vapours and exhalations, or ſuch- 
like diſſipable matter: But by our late aſtronomers (and 
that more truly) they are found to be a ſpecies of planets, 
that revolve about the ſun in eliptical orbits, whoſe periodical 


times and motions, are as conſtant, certain, and regular, as 


thoſe of the planets. The eliptical orbits are ſo very oblong 
and excentrical, that they are but little different from para- 
bola's, and may be conſidered at ſuch. 

Alſo the inclination of the plains of the planets, are at moſt 
not above five or fix degrees different from the plain of the 
ecliptick, yet the plains of comets are exceeding various, 
and are at all imaginable angles of inclination with one ano- 
ther, and with that of the ecliptick. 

Likewiſe the courſe of comets in the orbits is not deter- 
mined one — (as is that of the planets from weſt to eaſt) 
but indiferently ; ſome of them move one way and ſome ano- 
ther: for ſometimes they move from eaſt to weſt; ſometimes 
from weſt to eaſt; ſometimes from north to ſouth; other times 
from ſouth to north; and ſometimes obliquely between any 
of theſe ways, according as the ſituation of the plains of their 
orbits, and the direction of their courſes together do determine. 

It is obſerved, that comets in their deſcent to, and aſcent 
from the ſun, paſs quite through the planetary ſyſtem, as by 
the enſuing ſigure may plajfily appear; which effectually con- 
futes the notion of ſolid oxbs, which ſome of the ancients ſo 
fondly conceited, 555 

Some comets approach in their perihelia, ſo very near the 
ſun, that they muſt be prodigioufly heated thereby, and this 
to ſuch a degree, that they may not be intirely cold for many 
years. Thus the laſt famous comet in 1680 and 1681, at its 
porihelion on the eighth day of December 1680, ſuſteined a 
degree of heat twenty eight thouſand times as great as that 
we feel with us in ſummer; or about two thouſand times as 
intenſe as is that of a red hot iron. So that by Sir Iſaac 
Newton's calculation, if that comet was as big as our * 12 
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denſe and ſolid as iron, and were throughout equally heated 
to the forementioned degree, twould ſcarce, in our air, be 
fully cooled in fifty thouſand years: ſo that it cannot conſiſt 


- of vapours and exhalations as the ancients thought. 


The folar fiſtem, with the manner of a comet's departure 
from, and deſcending towards the Sun, | 
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The ingenious Captain Hally ſaith, that the comet which 
appeared in 1682, will probably appear again, in 1758, being 50 
years yet to come. But by a careful review of the hiſtor y of 
comets, I have, with no ſmall P endeavaured to find out 


the times of the revolutions of ſeveral of them: and if the 
hiſtories I have peruſed are true, there will be ſeveral ap- 
N NA of them, before that time; nay, I am almoſt per- 
wade : | LI 3 
That one (or more) comet or blazing ſtar, is now near at 
hand, or ſome ſtrapge appearance in the heavens.“ "— 
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AVING in my former Diaries, given an account of the 
1 ſun, moon, and other planets; of the various * 
of the heavens; of the w ful diſcoveries made by the: 
teleſcope, of the ſyſtems af the comets, and of the paſſions 
and affections of the wandring ſtars, I come now to treat of 
the fixed ſtars, and of their various magnitudes, diſtances, 
number, and conſtellations. | 2 
All thoſe glittering ſtars (except ſeven) which we ſee: be- 54 
ſpangling the firmament of heaven, and encircling the terre 
trial orb at unmeaſurable diſtances, are called fixed ſtars; for: » 
tho' they ſeem to roll about the earth in four and twenty, 
hours, yet they keep the ſame diſtances from one another 
and from the ecliptick, they riſe and fet upon the ſame points 
of the horizon, and paſs the meridian at the ſame altitude, 
and are as if they were ſo many lucid points fixed to _ — ) 
eſtial 
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The above diſcourſe and prediction of our author ſeems to have 
d very ſuſficient grounds for a foundation; for, when he had per- 
eived fram Dofor Heally's Aftronomie Cometice Synopſis, or otherwiſe, 
hat at leaft fourteen comets had been obſerved in different years 
hroughout the preceding century, he needed no witchcraft to aſſert 
hat ſeveral would appear during the next 50 years; and accordingly 
any comets appeared during that time (as we ſball remark in their 
ſpective years as they occur in courſe), and among the reſt Doctor 
lally's anſwered very well according to his prediction. Our author 
Th dwever does not ſeem. to have had the pleaſure of obſerving the 

; compliſhment of his prediction, as he died in 1713 or 1714, aud 
und no accounts of any more comets before the year 112117 
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leſtial firmament, for which reaſon they are called the fixed 
ars. 3 | 4:49.13 8 1 © * : | s * F 4 4141 25 
The number of them which appear to the naked EYE, de 
cording to the ancient aſtronomers, are 1022. But fince the 
teleſcope hath been invented, they are found to be innumerable, 
Their diſtances from us are incredible, being accordin 
to the computation of our modetn aſtronomers, ſo far off, 
that if from one of the biggeſt ſtars, (which are ſuppoſed to 
be the neareſt) 4 bullet was ſhot out of a cannon, and to con- 
tinue its utmoſt ſwiftnefs till it arrived at our earth, it would n 
be little leſs than ſeven hundred thouſand years in its jour- t 


* 
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ney, before it could reach us. 6 ; 
Their magnitudes are no leſs amazing, for according to 1 
Gallileus (whoſe account js. muck leſs than ſome others) the a 
body of the leaſt ſtar is above ning hundred thouſand millions b. 
of times bigger than the globe of the earth. . th 
But to wave at preſem theſe nice cee and to come iſ Li 
to particulars more obvidus and certain: Let us ſuppoſe our - an 
ſelves in an open plain, in a curious clear and charming night, 
view1ng Scbolpanghed heandag; God beholding the wondrons i in 
works of the 1 we cannot but obſerve ſtars of dif- . 
ferent bigneſs, of different luſtre and glory. To diſtin- kn. 
— N another, — ages — 8 _ 
egrees of bi or magnitude: e that an ſee 

e and brighteſt of the whole firmament, they called 
ſtars of the firſt magnitude; thoſe that you ſee of the next 
inferior bigneſs and brightneſs; theycalled ſtars of the ſecond 
magnitude; thoſe of the next degree, ſtars of the third mag- 
nitude; and ſo they gradually decreaſedt to the fixth _ 
# 

call 


tude, which: are the ſmalleſt ſtars of all: now to many of t 
moſt eminent ſtars, the ancients gave particular names, call - 
ing one Aldebaran, anothen Regulus, a third Rigel, a fourth 
Arcturus, à fifth Proc yon, a ſixth Pubbe, and ſo of many 
8 of divers magnitudes, giving names to about fifty ſtan 
To have deviſed names thus for every ſtar, would have 
been very troubleſome, if not impoſſible; to remedy this in- 
convenience therefore; they ſeparated the ſtars inte -divers WM —_ 
parcels, ſome-more and ſome lefs; and formed them by ther , 
imagination, into the ſhapes. of men, women, birds, beaſts, 8 
and the like; which ſerved them to as good purpoſe, as if the ¶ 25d 3. 
appearance of thoſe ſhapes were viſible in the heavens; for reduce 
by theſe images or imaginary creatures, they came to know 
and name the ſtars, as diſtinctly, as if they were called by 
articular names; and after they came to be more accurate 
m aſtronomical obſervations, they put down upon paper, tit 
true bearing, diſtance, and magnitude of the ſtars, and actu WM ough 
y drew about' them the ſhapes as they before imagin - ſellatic 
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them in the heavens : and thus they parcelled out all the viſi- 
ble ſtars into * 48 conſtellations or parcels, 12 whereof were in 
the middle of the heavens, encompaſſing it about like a girdle, 
which they called the 12 ſigns, (in which the 7 planets always 


move) 21 conſtellations or images they parcelled out towards 
the north part of the heavens, and 15 towards the ſouth, to 
which the modern aftronomers have added 12 more in the 
ſouthern. hemiſphere, unſeen by us. | f 

But that my fair reader may the better apprehend my 
meaning, I ſhall deſcend to ſome particulars. Not far from 
the north pole, the ancients parcelled out 35 ſtars, whereof 7 
are of the ſecond magnitude, 3 of the third, 8 of the fourth, 
12 of the fifth, and 5 of the ſixth magnitude, and formed 
about them the ſhape of a bear, and called this conſtellation 
by the name of the Great Bear, (to diſtinguiſh it from ano- 
ther conſtellation of 10 ſtars, lying near theſe, called the 
Little Bear) which being put down upon paper, in their true 
and proportionate diſtances and magnitudes, as they are in 
the heavens, with the image drawn about it, will appear as 
in the figure -1erked on the celeſtial globe. , 
From which e the ſtars in the heavens may be eaſily 
known, and diſtinguiſhed, the one from the other, 


Thus there is the ſtar at the end of the tail of the great. 


bear, the ſtar in the middle of its tail, and the ſtar in his rump, 
which has a diſtin name given jt, viz. Alioth, (as alſo hath 
that ſtar in his back called Dubþe) ; the lower ſtar in his hin- 
der foot, and the ſtay in his mouth or under jaw; and ſo of 
the reſt, according to the places or parts of his body wherein 


they are poſited. 


But theſe ſeven more eminent ars (all of the ſecond mag- ; 


nitude) are by ſeamen ſeparated from the reſt, and made a 
conſtellation by themſelves, called the Wain or Charles's Wain, 
whereof the two lower ſtars are the two wheels, the two ftars 


above theſe are the waggon part, and the other three ſtars 


the three horſes (or oxen) to draw it; whereof one is the 
thill-horſe (or the filler) called Alioth, the middle-horſe, — 
the 


e 


— 9% ama 


The number of conſtellations now in uſe are 75, viz. the 12 ſigns 
or conſtellations of the zodiac, 28 conſtellations on the north of it, 
and 37 on the ſouth. Many ftragling or unformed ſtars having been 
reduced into conſtellations by modern aſtronomers. | N 

The number of ſtars alſo now put upon the conſtellations are 
more in number than thoſe mentioned by our author in this diſ- 
courſe, as I ſhall ſhew at the end of it. 

In peruſing the deſcriptions of theſe conſtellations, the reader 


Jougbt to have at hand a celeſtial globe; and comparing each con - 


ſtellation and ſtar there with its deſcription here, will impreſs a 
alt idea of its form, ſituation, ke. en | 
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. bear are by our ſeamen called the guards; for by them they 


vens, and extend a lin 
the other, and ſo continue it in the heavens about five times 
the diſtance of thoſe two ſtars, you will meet with the pole 


called the fore-horſe of the little wain, from w 
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the fore-horſe of the wain. The image, picture, or ſhape of 
this wain, * way eaſily form in your own imagination. 
eſt two ſtars from the end of the tail of the great 


find the ſtar at the end of the tail of the little bear, called the 


pole ſtar: Thus, if you look upon theſe two ſtars in the hea- 
ine 1n your imagination from the one to 


ſtar of the ſecond magnitude; or the end of the tail of the 
little bear (of mighty import to the Ran or by ſome 

ence you will 
eaſily find the 7 ſtars of the little wain, being in the ſame 
ſhape as the greater wain. [But the ancients added 3 ſtars 
more to theſe 7, and formed the conſtellation into the ſhape 
of a little bear, as I ſaid before. | * | 
A little behind the tail of the great bear, are another parcel 
of ſtars, which the ancients drew into the image of a man, 
and called this conſtellation Bootes, or the driver of Charles's 
wain. He is alſo called Arctophylax, the keeper of the bear. 


There is another ſtar in the border of his garment, of the 


firſt magnitude, ſeveral times mentioned (with other ſtars and 
conſtellations) in the holy ſcriptures, namely, Job. 9. 9. Job 
38. 32. and in Amos 5. 8. It is called Arcturus, which in the 
hebrew ſignifies a congregation or gathering together, ſuit- 


able to the expreſſion in Job 38. 32. Canſt thou guide Arcturus 


with his ſons? that is, with all the other ſtars that make up 
that conſtellation. | + 

Any of the ſtars of this conſtellation may be known as in 
the laſt; for I ſhould fay, the ſtar between his hook and his 
head; that in his cheek; that in his girdle; the lowermoſt in 
his leg; the middlemoſt in his knee; the uppermoſt between 
Arcturus and that in his knee, &c. you can eaſily point them 
out, and know them as diſtinctly as if each of them had a par- 
ticular name. 0 Ages: | 
Another 3 of ſtars that encompaſs the pole of the 
ecliptick, and lie diſperſed in various places, the ancients 
formed into an image or conſtellation called the Dragon, 
wreathing and twiſting itſelf betwixt the two bears: It is a 
notable conſtellation, having ſtars in every one of the 12 ſigns, 


and the pole of the ecliprick is in the very middle of it. It 


hath one ſtar of the ſecond magnitude, being the laſt but two 
in the tail. Another ſtar is cafed Raſaben, being a bright 
Rar in the head-of the dragon, famous for that the ingenious 
Mr Robert Hooke, Fellow of the Royal Society, made uſe of 
this tar, to attempt the proof of the motion of the earth 
by obſervation, in 1674. Where he obſerved (as the Reve- 
read Mr Flamſtced hath diverſe times fince) a parallax : 
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the earth's annua] orb, which infallibly proves the motion 
of the earth to be true, according to the doctrine of Coper- 
nicus.* To give one inſtance more: ; 

Behind the neck of the dragon, the ancients formed ano- 
ther conſtellation of ſtars into the image of a ſwan. The ſtar 
near the tail is of the ſecond magnitude, and 1s called aridef 
or arided; and near the ſtar in 1ts-breaft a new ſtar appeared 
in the year 160r, and after ſome time diſappeared. In the 
year 1658 it appeared again, and likewiſe in the year 1670, 
and ſo it continued appearing and diſappearing ſeveral times; 
it was a ſtar of the third magnitude, and at this time wholly 
diſappears, | | 

The {lars in this (3s in the other conſtellations) are eaſily 
known and diſtinguiſhed, if you obſerve about what parts of 
the head, neck, breaſt, wings, tail, &c. they are placed. 
What their magnitudes are, &c, | 

And thus you ſee the method made uſe of by the ancients, 
to diſtinguiſh and name the greateſt part of the viſible ſtars in 
the firmament, by forming moſt of hens into 1mages and con- 
ſtellations. _ OS. - 

There are ſome few of the leſſer ſtars, which could not 
conveniently be brought into conſtellations, which they called 
informes, or unformed ſtars, ſuch as the ſix ſnall ſtars be- 
neath the great bear; and the three ſtars before its head, the 
two ſmall ſtars by the tail of the dragon, and divers others : 

'et theſe are allo eaſily known by their ſituation, diſtance 
rom, or neighbourhood to the conſtellations near which they 
are placed, or to ſome parts of them. 

I am perſwaded that nothing can be more diverting to the 
fair ſex, than to be able to know and name the conſtellations 
and ſtars in the firmament, and to point them out to her fair 
companions in a ſerene clear night; ſaying, (for inſtance) 
Look yonder, madam, that great ſtar of the firſt magnitude, 
is called the bull's eye, that cluſter of little ſtars near it is 
in the bull's neck, and called the pleiades; that ſtar of the 
* ſecond magnitude, is the end of his north horn; and that 
*of the third magnitude is the tip of his ſouth horn. Look 
* yonder is the great warrior Orion. This conſtellation is 

| men- 


n 
_ 


6963 


Unfortunately for our author, and the great aſtronomers whoſe 
authorities he quotes, the change of place of the fixed ſtars hath 
been diſcovered fince by Doctor Bradley, to be owing to other cauſes, 
viz. the aberration of the rays of light and the libration of the 
earth's axis. The parallax of the earth's orbit not amounting to 
one ſecond, and is quite imperceptible to all inſtruments. | 

But this miſtake does not however invalidate the Copernican mo- 
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tion of the earth, that being ſufficiently proved by other means 
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mentioned, with the pleiades and others, in the book of 
„Job, cap. 38. Thoſe three ſtars of the ſecond magnitude, 
eis called his girdle; and that ſtar of the firſt magnitude, 
* on this fide it, is in his left ſhoulder ; and that great ſtar of 
* the firſt magnitude, beyond his girdle, is in his right 
foot, and is called rigel; thoſe three ſmall ſtars in a right 
line, are in his ſword. Look yonder, farther ſouthward, in 
* a ſtreight line with Orion's girdle, is the moſt glittering 
* {tar in the heavens, called firius; this ſtar, with 18 others, 
* make up a conſtellation called the great dog; this ſirius 
being in his mouth, and that other towards the right hand 
* 1s in his left foot, &c.” The knowledge of theſe particu- 
lars, I preſume, will be very entertaining to the ladies, all 
—_— I ſhall endeavour to ſhew in ſome of the ſucceeding 
Diaries. 8 


3 | 
Of the Conſtellations of the Zodiacł. 


I my laſt year's diary, I began my diſcourſe of the fixed 
A ſtars; and therein thewed you, how the ancients (the 
better to know them) ſeparated them into divers parcels, 
called conſtellations; giving to ſome of them the names of 
men and women, as Cepheus, Orion, Caſſiopea, &c. to others 
the names of beaſts, birds, fiſhes, &c. as the lion, the bull, 
the eagle, the whale, &c. to others the names of inanimate 
beings; as the altar, the ſhip, the balance, &c. And the better 
to give my fair reader a juſt notion or idea of theſe conſtella- 
tions, I there ſhewed you, that there were 48 of theſe images 
or conſtellations reckoned among the ancients; namely, 12 
in the middle of the heavens, 21 on the north fide, and 15 on 
the ſouth ſide the ſame; all which I deſigned only as an in- 
troduction to the knowledge of the fixed ſtars. I ſhall now 
proceed to inſtru& my reader, not only in the knowledge of 
the names and ſhapes of the conſtellations, but alſo how to 
find them in the heavens, and to point out the moſt noted 
ſtars in the firmament. 

I ſhall begin with the 12 images, that environ the whole 
heavens in the middle like a girdle or zone; for which reaſon 
they are called the 12 ſigns of the zodiack; and becauſe they 
are ſo often mentioned, and come frequently into uſe (more 
eſpecially becauſe the ſeven planets, or wandering ſtars, con- 


{taarly mov: therein.) The ancients invented 12 characters 
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or marks to repreſent them ; not made at all adventures, but 
neatly contrived to know them thereby, and which are made 
uſe of at this day, _. | 

Theſe 12 images, conſtellations, or ſigns, are placed in the 
heavens in this order: Aries, Taurus, Gemini, Cancer, Leo, 


Virgo, Libra, Scorpio, Sagittarius, Capricornus, Aquarius, 
Piſces, and are placed in the heaven from weſt towards the 


eaſt, or (with us) from the right hand towards the left. 
Thus, if I ſee Aries in the heavens, the next ſign Taurus, 


ſtands towards the left hand, or eaſterly. of Aries, and the 


next ſign Gemini, ſtands more eaſterly, or on the left hand 
(to us) of Taurus, and ſo of all tlie reſt. 

The firſt conſtellation, or ſign in the zodiack, is called 
Aries, or the Ram; and the character or mark the ancients 
made uſe of to know it, was two horns ſet upright, thus, V. 
This ſign conſiſts of nineteen ſmall ſtars, whereof that called 


the firit ſtar of Aries is the moſt remarkable, becauſe from it 


many aſtronomical tables were formerly calculated; and from 


this ſtar Copernicus accompted the proceſſion of the equi- 


noctial. About four hundred and ſeventy years before our 
Saviour's time, this ſtar was in the firſt ſcruple of Aries; but 
it is now in 29 degrees and 4 minutes of the ſame ſign; and 
about 1780 it will entirely leave Aries, and be got into the 


ſign Taurus. There is alſo the bright ſtar on the top of his 
head, the ſtar in the rump, &c. as I ſhewed . more fully 


in my laſt. (Over the ram is a ſmall conſtellation of three 
ſtars called the triangle, which I have here alſo remarked 
the better to find out Aries x 44 25 

The next conſtellation of the zodiack is Taurus, the Bull, 
denoted by the ancients with a horned head of a bull, 
thus . This image confiſts of 48 ſtars, whereof one is 
of the firſt magnitude, called his ſouth eye; it is alſo 
called by the Arabians, aldebaran. Another. in the tip 
of his north horn is of the ſecond magnitude, that 
of the third magnitude is the ſtar at the end of his 
ſouth horn, then the ſtar in the bend of his knee, &c. In 
this greater conſtellation,” are included- two ſmaller, one of 
five {tars in his forehead, in form of the roman V called the 


Hyades, (whereof aldebaran is one of the top of the v). 


The other is a cluſter of ſtars in his neck, (commonly 
called the ſeven ſtars, and known to every boy in the ſtreets : 
called in the ſcripture (Job 9. 9.) the Pleiades. The other 
{tars in this conſtellation are eaſily known, by the places 
they poſſeſs in the image, whether it be in his horns, legs, 
_ neck, &c. as I fully ſhewed you in the laſt year's 

lar v. 5 8 ; | 

The third conſtellation in. the zodiack is Gemini or the 
Twins; and is characterized. by. two boys embracing one 
another, thus, II. 3: 
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28 LADIES“ DIARI BS. [WWTipper] 1717, 
The fourth ſign, is Cancer or the Crab, and is known by a 
character of two oppoſite eyes and horns, thus, : This 
conſtellation hath none but ſmall ſtars only, two of them are 
of the third magnitude, that in the breaſt is called preſepe, 
much celebrated by the ancient poets ; as are alſo the other 
two called the north and ſouth afſelli. | 
*The fifth ſign in the zodiack is Leo or the Lion, which the 
ancients agreed to be deſigned or characterized by a lion's tail 
turned upright thus Sl, containing 43 ſtars, whereof 2 are of 
the firſt magnitude, viz. the lion's heart, called Regulus; 
and the lion's tail, called Cauda Leonis, and is a very fair 
ſtar. There are alſo in this image 2 ſtars of the ſecond mag- 
vitude; namely, one on the top of his loins, and the other in 
his neck; by which 4 ſtars all the reſt may be eaſily known. 

The ſixth ſign is Virgo, or the Maid or Virgin, which is de- 
noted by the folds or hems of a woman's garment in this 
manner m; of above 40 ſtars, and hath one conſiderable 
one of the firſt magnitude, called Spico Virgins, or vinde- 

miator. 5 + 

The ſeventh ſign in this circle is called Libra, or the bal- 
lance or pair of ſcales, which they have portraicted in the 

{5militude of a ballance in this manner, = conſiſting of 14 

firs, whereof 2 are of the ſecond magnitude, viz. one in the 
ſouthern-ſcale, called lanx meridionalis, and the other is 

{ſometimes called bilanx. | 


+ The eighth ſign is Scorpio, or the Scorpion, deſcribed by | 


the knoted tail and ſting of a ſerpent thus, m which hat 
one of the firſt magnitude, called Cor Scorpionis, or the 
Scorpion's Heart, and one of the ſecond magnitude in the head. 
The ninth ſign is Sagittarius, or the Archer, which the an- 
cients have noted with the portraiture of an arrow thus, 7; 
called alſo the Centaur; it conſiſts of zo ſtars, two whereo 
are of the ſecond magnitude, one in the knee of his right leg, 
and the other in the heel of the ſame leg. Between his two 
forefeet is placed another ſmall conſtellation called the Sou- 
thren crown, (corona auſtrina.) | 
The tenth ſign is Capricorn, or the Goat, which antiquity 
noted with a goat's foot tied in a ſtring thus, M; conſiſting of 
twenty eight ſtars, but none of them either of the firſt or 
ſecond magnitude. | bg go 
The eleventh ſign is Aquarius, or the Water-bearer; which 
the ancient aſtronomers have depictured by the waving of 
water thus ; having 42 ſtars in it, but none of any conſider- 
able magnitude. | | 
The twelfth or laſt ſign of the zodiack is Piſces, or the 
Fifhes, and this image 1s repreſented by two fiſhes bound =; 
1 73 3 PE | gether 
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1 *-. t-, 12 19 B 
gether thus, &; which contains 36 ſtars, but none of them 


either of the ſirſt or ſecond magnitude“. 

+ As the ancients, did neatly characterize the 12 figns, 'fo 
likewiſe did they depict the 7 planets in like manner,which I 
ſhall now alſo ſhew, you... ,,. . . _ . 

Saturn is depicted like an old man leaning upon a Staff, 
after this manner h. | | ; 

| | Jupiter 


- , . 


Our author dying before he had compleated the deſcriptions of 
all the conſtellations, as he had promiſed and intended, I ſhall 
here ſupply the defect hy ſubjoining the whole catalogue of conſtel- 
lations aud number of ſtars upon each, as now generally uſed. 

I. The twelve conſtellations in the zodiack, with their charac- 
ters and number of ſtars, are thus: | 


Stars | | Stars, 

1Aries —  — — 20 | 7 Libra — = — 20 
Taurus W — — 353 8 Scorpio m — 25 
3, Gemini It — . :33, | 9 Sagitary 2. — as: 
4 Cancer W — — 3x | io Capricorn M — 30 
5Leo — &. — — 45 11 Aquarius 2 — 49 
Virgo — hr — — 50 12 Piſces — 36e — 39 
Sum 232 | | i85 
23% 


7 _ The ſtars in the zodiack are 417 
IT. The 28 northern conſtellations are | 
| Stars FIZ Stars- 


1 Urſa minor — — 19 | 15 Perſers — — — 40 
2 Urſa major , — — 39 | 16 Auriga — — — 27 
3 Draco — — — 37 | I7 Serpentaris — — 32 
4 Cepheus — — 34 | 18 Serpens — — — 18 
s Camelopardalus — 28 | rg Sagittz — — — 8 
6 Jordanus — — 31 [20 Aquila — — — 24 
7 Bootes — — — 33 | 21 Antinous — — 122 
8. Corona Borealis — — 9 | 22 Delphinus — — 11 


9 Hercules — 
to Lyra. — 


— 34 | 23 Equiculus— — — 4 
It Tygris — — 


— 17 |. 24 Pegaſus — — — 25. 
— 38 | 25 Andromeda — — 34 
— 29 | 26 Triangulum — — 5 


Iz Cygnus — 

13 Sceptrum — T7 | 27 Irinus — — — 7 

14. Caſſiopeia — 30 [28 Coma Berenices — 13 
400 _ 


S 


— 2 


é . Northern Stars 659 
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Jupiter is repreſented like a king bearing a ſcepter thus V. 
Mars is noted by a war-like engine, thus 
The Sun by a round figure, thus ©: and ſometimes by a 
figure beamed about after this manner . 

Venus is figured in the ſhape of a young maid, thus 

For Mercury they drew a young man with wings in hi ; Cap, 
after this faſhion 

And laſtly, for the Moon, they marked, it horned, thus d; 
or thus C, as ſhe appears in her quarters. 


25 ales, at the bottoms of the almaneck pages = I710, 
thus deſeribes the conſtellations, in verſe. ; 


The northern: conſtellations. 
Within the glorious firmament, the ſky, 
Doth eight and forty conſtellations lie. ; HR 
ir 


wy 


* 


III. The 37 ſouthern conſtellations are 


: 5 Stars Stats 
1 Cetus — 


— — 28 | 20 Phoenix —— — 3 

2 Orion — — — 5021 Indus — — — 12 
3 Fridinus — — — 36 22 Pavo-—— — — 14 
4 Lepus — — — 13 23 Apus — — — 17 
5 Canis major — — 19 24 Muſca — — — 4 
5 Columba — — — 11 j 25 Cameleon — — 10 
— -- — ˙ . 1-26 Tringulum auſtrale — 5 
s Monoceros — — 23 | 27 Piſcis volans — — 7 
9 Navis — — — 46 | 28 Dorado — — — 4 
10 Hydra — — — 2929 Nubes— — — 3 
1 Crater — — — 11 | 30 Toucan — — — 8 
2 Corvus — — 9 31 Hydrus — — — 10 
33 Cruxk— — — 4 32 Nubicula — — 3 
14 Centaurus — — 35 | 33 Rhombeides— — 4 
#5 Lupus — — — 21 | 34 Royal Oak — — 10 
16 Ara — — — — #7 | 35s Lynx — — — 19 
17 Corona auſtralis — 13 | 36 Vertaguls — — — 23 
13 Piſcis auſtralis 2 7 37 Unicorn — — — 19 
19 Gruss — H— — 13 * 23 — —— 
3 — at hh — : - 179 

406 — — —— — —_ 406 

3 ee 435 

- = 0 a '_ --- - » Northern ſtars 659 
I | Zodiacal ſtars 417 
— 


Stars in all 1661 
4 But theſe are not to be tat as the num ber of all the per- 
..ceptable stars, bet only of thoſe now put upon celeſtial globes. T he 


britiſh catalogue contains 3601 lars, _ it in. of tewcr 
8 Sanlellations than the above. 


No. 


1 J 
© The twelve figns, or conflellations of the Zodiack. 


| We call the ſigus; and firſt the Ram begins, 


I. x % a8 


Firſt near unto the cold and northern pole, 
The dragon lurks, and both the bears do rowl. 
(The hinder parts of each, ſev'n ſtars contain, 
Called the leſſer, and the greater-wain,) | 
'The hare comes next, the bear-ward, and the crown, 
Then hercules advances kneeling down: 
Great ſerpentarius riding on his ſnake, 
Doth next a formidable image make. 
Under the tuneful harp of Orpheus 
Are plac'd the Eagle, and Antinous. 
The filver Swan her downy wings do ſpread 
Above the dart, and ſportive Dolphin's head. 
Then Pegaſus comes flying on amain, | 
Andromeda next follows in her chain : 
(The Triangle at a ſmall diſtance ſtands, 
And at her feet you ſee in Perſeus's hands, 
The monſtr'ous Gorgon's head; above are ſeen 
Cepheus, with Caſſiope his queen. 
Auriga with his goat and kids appear 

» which ends the northern hemiſphere. 


Between the north and ſouth, all round the ſky, - , 
Juſt in the midſt, twelve conſtellations lie \ 
The Bull next follows, then the loving Twins. + 
The Sea-Crab, Lion, and the Virgin tender; 
Then comes the Balance, Scorpion, and Bow-bender ; 
The bearded Goat, next follows in the train, 
The Waterman comes next, then Fiſhes twain, | 
Do bring you round unto the Ram again. | 

| The ſouthern conſtellations. , 
Within the ſpace o'th' ſouthern hemiſphere, 1 
No more than fifteen images appear; 8 
The monſtrous Whale claims place before the reſt, 
Eridanus's ſtreams flow near his breaſt. | 
The Hare is next, and then Orion bright, 
Who ſhines moſt glorious in a winter's night. 
Then comes the great dog Sirius, at whole tail 
The famous Argo ſpreads her yielding ſail; 
Above her maſts the little dog doth flame : 
(This conſtellation hath no latin name.) 
Next Hydra ſtretcheth out her tail afar ; 
The Crow and Pitcher, near it ſeated are: 


The monſtrous Centaure holds the Wolf by th heel ; 
Then comes the Altar and Ixion's wheel. 

The ſouthern fiſh at laſt brings up the rear, "2 
And thus you have the ſouthern hemiſphere, 
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About the ſouthern pole, far diſtant be 

Twelve conſtellations, which we cannot ſee; : 

They're call'd the Craw, the arabian Phenix, and 

The Indian man, with three darts in his hand. 

The bird of paradiſe, the little ff 

The fine tail'd Peacock, the Camelion fly; 
The ſouth Triangle, and the ſouthern Snake; 

The Toucon Gooſe with its long monſtrous Beak ; 

The fiſh Dorado, and the flying Fiſh ; _ 

Two magellanick clouds likewile there is. 


* 
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Of the reafons why the antients brought the 


fars into theſe figures and repreſentations, 
according to Dr. Hook, and ſome others, 


AND i the ſtars, if not preciſely, yet after a ſort, do 


repreſent ſuch 2 figure as they have depicted it by: thus 


the three ſtars over the head of the ram, that is in the ſhape of 
a triangle in the heavens, they have drawn upon the globes 
and maps of the fixed (ſtars, the ** of a triangle: and 
the ſeven ſtats in the tale and back, both of the great 
and little bear, is called the greater and leſſer wain or 
waggon; becauſe it pretty well reſembles it, and ſo doth 
the crown and ſcorpion as ſome people imagine. 

A ſecond reaſon was, to continue the memory of ſome 
notable men, who either in regard of ſome mighty and 
ſignal atchievement done, or in regard of their ſingular 


pains taken in advancing aſtronomy, had deſerved well of 


mankind; ſuch as Hercules, Perſeus, and others, 

A third reaſon was (according to the ſuperſtition of the 
antients) that theſe images expreſs ſome properties of the 
ſtars that compoſe them; as thoſe of the ram, to be hot 
and dry; Andromeda. chain'd, betokeneth impriſonment : 
the head of Meduſa cut off, 5 the loſs of that part: 
Orion with his terrible and threatning geſture, importeth 
tempeſts and dreadful effects: the Serpent, the Dragon, 

and the Scorpion, ſignifie poiſon : the Bull infinuateth a me- 
| Oy paſſon; the Bear inferreth cruelty, and the like. 
And laſtly, beſides all this, the poets had this deſign touch- 
ing the reaſon of the invention of theſe conſtellations, 
namely, to make men fall in love with aſtronomy ; they 

faw that aſtronomy being of ſingular advantage to the life 
05 


3. 
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No. VIII. To know the STARS. - 4s 
of man, was almoſt utterly neglected; hereupon, they began 
to ſet forth, that under fictitious and delightful ſtories, that 
thereby ſach as could not be perſwaded by advantage, might 
by the pleaſure be induced to take a view of thefe matters, 
and thereby at length fall in love with them. Some of theſe 
poetical ſtories you may have hereafter. 


1711 
How to know the fixed Stars, 


But cries the fair-inquifitive, by what means or ways muſt 
I know theſe ſtars in the heavens : 


I anſwer. There are divers ways or helps to know them; 


ſome of which I ſhall here put down. 

1. The firſt way then to know the ſtars, is, by having the 
picture or repreſentation of the conſtellations by you, and 
knowing one or more ſtars in the heavens of the ſame conſtel- 
lation, by comparing the ſtars in the picture or figure, and 
thoſe in the heavens, and conſidering their ſituation, diſtances, 
_ AER in the one, you may eaſily find out thoſe in 
the other. 


Thus for example, I would know the ſtars in the heavens of 


the conſtellation Taurus: I take the picture in my hand, and go 


out in ſome fair Night, and viewing the heavens, I find out. 
the little cluſter of ſtars called the ſeven ſtars, (known almoſt . 


by every body.) Then I look upon my picture, and obſerve, 
(holding the backfide of it towards that part of the 
heavens, and the picture of the conſtellation towards me.) I ſay 


I obſerve in the picture thus held, a large bright {tar oy 
or 


than all the neighbouring ſtars, that is further from me, 


nearer to the earth) and more towards the eaſt or left hand, 


called Aldebaran : then I look up into the firmament, and there 
obſerving the ſame poſition, and bigneſs of the ſtars, I ſoon 


find out Aldebran; or the Bull's ſouth eye. ; £58 
Having found out this ftar, I look again. on it, and 1n 


the figure of this conſtellation, I find five ſtars placed , « 
as in the margin, like a figure of five, or the Roman V. , + 
One of the 5 ſtars on the top of the roman V being Al- * 

debaran, which I juſt now found out; and that theſe five ſtars 
make up a ſmall conſtellation, called the Hyades, I look then 
in the heavens, and confidering Aldebaran as one of the tops 
of this V. I ſoon find out the Hyades, and that the other ſtar 
is the northern eye of Taurus. Now I would find out the two 
horns of the bull (or rather the two ſtars at' the tips of his 
horns. To do which, I view my conſtellation or picture, 
and obſerve, if I imagine a line from the ſingle ſtar at the bot- 
tom of the Vor Hyades, I laſt found out, to be extended 
ſtreight forwards, on one ſide, and on the other fide the V, each 
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line will go a little without fide the north-horn, and the ſouth- 
horn, both being towards the eaſt or left hand of the V. Other- - 
wiſe I may do thus; I find in it, that the Pleiades, (or 
7 ſtars) and the Bull's eye (or | way mg; we" the BulPs north- fur 


q horn make a triangle; the ſides from the Pleiades and from of 
x Aldebaran being pretty near equal, and ſomething farther in MW Tt 
1 diſtance, than it is from the Pleiades to Aldebaran; I look then the 
? in the heavens, and ſoon find the north ſtar out. and by that 
f the ſouth horn is eafily found, being nearer towards the earth 
I and about half the diſtance, as it is between the Pleiades and 
i Aldebaran. 2 8 | Ar 
þ Or F might conſider the Pleiades and Aldebaran, and the ſcu 
# north and ſouth-horns as a Trapeza, or 4 ſided figure, and that ¶ mi 
il the two neareſt ſtars, (or ſhortelt fide) is towards the left-hand; of 
bh and by this means find them out in the heavens : And the like | 


he. "3 m 4 
2 ˙ 
—— 


may be done for the finding out of any other ſtars, in this con- 

ſtellation, or of any other, from the knowledge only of but 

one or more ſtars therein. | ” 
If you ſuppoſe a line drawn from Aldebaran, to the Pleiades, 


8 


N and continued near double their diſtance farther, you will find 
out the triangle over the Ram (or Aries) and by that you may ine 
find out the reſt of the Ram as before directed. | by 

Or if you imagine lines drawn from the Hyades, by the * 
north and ſouth horns of the Bull, and continue them about Fs 
double that diſtance, they will include two bright ſtars, called I 1 
Caftor and Pollux, in the ſign Gemini; from which, and the ob 
printed conſtellation above, the others. may be eaſily found ;;, 


out; and the like for all the reſt, 4 
2. A ſecond way is by the paſting of ſome of the planets, but fir 

eſpecially the moon through the ſigns, or by ſome eminent 

ſtars, to find them out. wh 
3. A third way to know the fixed ſtars, (and alſo the planets qu 

by) is when they come to ſouth, thd if withal you have their 

height given, and then by a quadrant, find their heighth in 

the heavens, you may with great certainty and eaſefindthem out. 0 
4. A fourth way, is by their riſing and ſetting. 

F. A fifth way to know the fixed ſtars, is by ſome inſtru- 

ment, or by the globes. 8 


— — — a 


4 
x! 
i 
$ 
' 


. 1 
ft 
1 
9 
1 
i 
| 
1 
6 | ! 
4; 
k 
: 
bi 


9. 1 * 


= —— 


— 


Of the Eclipſes this preſent year, 1704. L 
This year there will be 4 eclipſes, whereof two will be of 
the ſun, and two of the moon, but none can be ſeen in England, 
but a ſmall one of the moon, which happens upon the thirtieth $ 
day of November : Its beginning will be about a quarter of an | 
hour paſt ſix in the morning; the greateſt darkneſs will be at f 
half an hour paſt ſeven; and its end at half an hour paſt eight | 
a clock; and ſhe will ſet eclipſed *. Of 
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© Of theſe eelipſes I find no obſervations. 
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1e obſervations of eclipſes as I find recorded in the Philoſophical Tran ſac- 


d tions, Leipſic Ads, &c. And ſhall here begin with that on May 32 
(viz. 1ſt day old ſtyle, or 12th of the new) this year, it being the 


5 
. Of the Eclipfes this preſent year, 1705. 
'r There will be but two eclipſes this year, and both of the 
n- fun, and both of them inviſible to us in England. The firſt 
m of them on the xx of May, about eight a clock in the evening. 
in The other upon gunpowder treaſon day, at two a clock in 
en the afternoon . 
at b n 
h The times of the Eclipſes this year, 1706. 
d There will be four eclipſes this year. The firſt of the moon, 0 
| April 16. it begins at 5 minutes after midnight, greateſt ob- f 
ne ſcuration at 18 min. after one the next morning, and ends 32 4 
at min. after 2. digits eclipſed 5. The ſecond is a great eclipſe a 
d; of the ſun on May day, of which ſee in the beginning. The By 
e i - 12 third ; 
N- : F 
ut 0 
4 + Of theſe eclipſe alſo I find no obſervations on record. a] 
* As accurate obſervations of eclipſes may be of uſe in determin- * 
2] ing the degree of accuracy that obtains in aſtronomical] tables; either 74 
by comparing the obſervations with the calculations which we find 4 
le made by any one (ſuppoſing him to have calculated truly), or with --_ 
ut accurate calculations which any perſon may make for that purpoſe; 1 
d I ſhall ſubjoin, by way of notes, to every years p redictions, ſuch „ 
4 


Ut firſt T find upon record. 
at In the philaſe phical tran ſuctions are theſe following obſervations : 

which however are not the moſt perfect, on account of the fre- 
ts quent clouds which often covered the ſun. 
i ; Q 4 
in | 1. At Greenwich, by Mr Flamſtcad. f 
* Correct time 

by the pend. 
E Clock, 

h. a | 

= 3 2x 30|A very ſmall part of the fun's diameter was eclipſed. 

s 28 The chord of the arch of the ſun's periphery eclipſed 
of | was 14/ 40”. _ 
1] 9 21 46| The parts of the diameter remaining clear 5, 400. 
h 2 26 20 The ſame — — — — 4 30. 
| 10 31 go] The ſun appeared through the breaks of the clouds 
n | and ſhewed the eclipſe not caded. Clouds again till 
it 10 33 zo When the ſun ſhone out again, we ſaw his limb intire, 
1 b | and the eclipic certainly over. 


f | - a At 
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third is of the moon, Oct. 10. It begins nineteen minutes after | * 
. | | h 6 in 

1 2. At Canterbury, by Mr S. Gray. m 

Correct time by the | | th 

pend. Sock. | | | i: 

h. m. | 

8 53 digits 4 darkened. 

9 08 5 rec 

ZW | — Io or more | tot 

I. The ſun ſhinivg for a ſhort time, the eclipſe 

ſeem'd to decreaſe, of 


75 a little clearer. | pay 


9 — 
9 57 — 624 
10 02 — 6 
- 10 04 — 54 . 
10 14 — 4 ecl 
10 16 — zz dur 
{10 20 — 224 mit 
10 30 — 7 ſcer 
1 — oz on 
| 10 364 | The end accurately with a tube of 16 fees. | mo 
3. At Horton near Bradford in Yorkſhire, by Mr A. Sharp. tha 
Correct time. | : tire 
{ith am. 5, f 7 
| 8 35 00 digits dark 3 ae Den Ct (4: 
9 ox 00 8 | - J by ocular eſtimation. | bie 
9 04 54 — —— 8. eclipſed on the ſcene. WM 
9 06 33 — — 94 , folle 
9 0 33 — — 8. 
19 12 50 — 
B | * 
9 18 48 — — 9+ exactly, the ſun ſhining out clear. = 
9 20 45 — — 9£ the ſun ſtill clear. Greateſt obſcurity, pes 
9 21 43 — — 97 til clear. The 
—_— irs 
9 54 42 5+ 
10 06 1e | — — 32 | 7 
10 19 55 1 preciſely. hoff 
10 24 0 The ſun ſeen through clouds; the eclipſe not ended. tae 5 
| 10 30 oo | The ſun ſeen again perfectly round and intire. Tl 
4. At Bern in Switzerland, by Capt. Stannyarn. ae 


Captain Stannyan, from Bern in Switzerland, writes, that the fun Hut! 
was totally darkened there for 45 minutes of time; that a fixed ar 8 
and a planet appearcd very bright; and that his getting on af toe | 
eclipſe was preceded by a blood-red ſtreak of light, from its lejt limb, which ww 


continued nol longer than 6 or 71 ſeconds of time; then part of the _ tue 


\ 


pſe 


cd. 
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6 in the evening, greateſt obſcuration 38 min. after 7, ends 


about 


* 


1 


diſk appeared, all on a ſudden, bright as venus was ever ſeen it in 
the night ; nay, brighter; and in that very inſtant gave a light and 
ſhadow to things, as ſtrong as moon light uſes to do. 

Upon this the writer of the tranſactions obſerves that 

The Captain is the firſt man I ever heard of, that took notice of a 
red ſtreak of light preceding the emerſion of the ſun's body from a 
total eclipſe : and Etake notice of it, becauſe it infers that the moon 
has an atmoſphere ; and its ſhort continuance of only 6 or 7 ſeconds 
of time; tells us; that its height i is not more than the 5 or 6 bundredth 
part of her diameter. 


5. At Geneva, by Mr J. C. Facis Duillier. 


This gentleman could ſee neither the beginning nor end of the 


eclipſe'; and all that can be collected from his account, is that the 
duration of the total darkneſs or total immerſion was preciſgly 3 
minutes ; that during the time of the total darkneſs, a whiteneſs 
ſcemed to break out from behind the moon, and to encompaſs it 
on all ſides equally, its breadth being leſs than one-twelfth of the 


| moon's diameter, and was but ill determined i in its outward fide ; 


that a little after the ſun began to appear again, the whiteneſs. en- 
tircly vaniſhed ; and that ſeveral ſtars and planets were ſeen. 

The fame gentleman faith that, according to Mr Profeſſor 
Gautier's obſervations, from the emerſion of the fun to the end of 
tie eclipſe, there was 1h. gm. 30s. 

He alſo ſaith that the ſame gentleman communicated to him the 
following obſervations made 


6. At Mar ſrilles by Mr Chazelles and Father Laval. 


h. m. s. 

At Marſeilles the eclipſe began at — — — 8 28 40 
I : reached the ſun's center at — — — 98 6 38 
ws total at — — — — — 9 34 15 
The ſun began to appcar again at — — 2 237-3 
he eclipſe came again to the center — ies Fas, 
It entirely ended at — — — — 10 47 50 


Three ſtars were diſtinctly ſeen; and during 3 minutes it was not 
Po: Hhle to read. And there remained one bright digit, all about 
the globe of the moon. 

The manor houſe of Diillier is in the latitude of 46 24); in longi- 
tude it is 4 13 45“ to the eaſtward of the royal obſervatory at 
Paris, And St Peter's Church at Geneva is, in latitude, o®_12/ to the 
touthward, and, in longitude, o 5' 2” to the weſtward of Duilker, 


7. At Zurich, by Dr J. J. Scheuchzer. 


Ve have had here, may 12, both a total and annular echpſe of 
ne fan ; total, Hecauſe the whole ſun was covered by the moon 
E | — 
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capella. And ſo great was the darkneſs, that he was obliged to 
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about 4 min. before 9, digits ęclipſed 7 and three n The 
- | X'S OE oor 


th. 


annular, though not properly ſo called, but by refraction, for a 
ruddy brightneſs appeared about the moon, ariſing from the rays 
refracted by the moon's atmoſphere. | 
| h. m. 
The beginning, of the eelipſe was in the morning 8 54 
'The middle — — — — — 9 58 
The end — — — — — 11 1 
6 The mora of the mean and full obſcuration àm. | 
Both the fixed ſtars and planets might be ſeen. The birds betock 
themſelves to their neſts. The bats came out of their holes, and 
the fiſhes ſwam upon the water. We ourſelves perceived a ſenſible 
degree of cold, and the dew fell down upon the plants. 


The following obſervations, of the ſame eclipſe, are extracted from 
the Leip/ick Atts of the Learned. 


8. At Leipfich. . 
The beginning of the eclipſe at about — 0 
The greateſt darkneſs _ __ 20 
The end — — — _ 13-238 45 
The duration of the eclipſe about — 0 


There was ſcarcely one - third of a digit of the ſun's diſc uneclipſed; 
and ſeveral fixed ſtars, with the planets mercury, venus, jupiter, 
and ſaturn were viſible. A ſhining ring was alſo obſerved ſurround- 
ing the moon, parallel to its limb; it was denſer in that part to- 
wards the moon, and rarer in the other part which was fartheſt from 
it; but it was, nevertheleſs, bounded by a very accurate periphery, 
and plainly to be diſtinguiſhed from the uneclipſed part ot the ſun, 
which was above it towards the zenith. It was leſs than the un- 
eclipſed portion of the ſun's diſe, and its brightneſs was like that 
of ſilver. The edge of the moon was pale like clouds, whilſt the 
inner part of the diſc was quite black. 


9. At Jena (viz. Eyſenach or Tſenack, in the Marquiſate of Thuringis 
in Upper Saxony) by profeſſor Hambergerus. 


R. il. 5 
The beginning — — — — 9 11 40 
The middle — — — 10 21 59 
The end — — — — 1 32 18 
The whole duration — — 2 20 38 


The digits eclipſed 115. : 
When the darkneſs was greateſt, he ſaw venus, jupiter, and 


light a candle, in order to diſhinguiſh the minute and ſecond point: 
ers of his pendulum clock, which was placed in the window. | 
s Ee 10. At 


) 


and 
| to 
int 


At 


No. 4 - » PerLiyses, | 39 
fourth is of the ſun, oct. 25*. at 3 in the afternoon, inviſible. 
The 
27 10. At Berlin. 
h. m. 
The 2 — — 9 24 
The en — — — 11 45 


The digits eclipſed were 115 
11. At Uratiſlavia (viz. Breſlaw in Sileſia) by R. P. Chriftopher 
Heinrich, profeſſor of divinity and mathematics. 
: | n 
The beginning of the eclipſe — — — 9 39 40 


The beginning of total darkneſs — — 10 49 '© 

The muddle — — —— — 10 49 303 

The end of total darkacts — — 160 1 8 

. . : : . . h. M. 8. 

The end of the eclipſe — —— — 12 2 20 

. The duration of total darkneſs — — 2 1 
The duration the eclipſe — — 2 22 40 


The diameter of the moon exceeded that of the ſun by only 15 of 
the ſun's diameter. 

At the time of the total darkneſs, ſeveral ſtars were very eaſily 
ſeen, eſpecially two near the ſun, And a circle of a faintiſh light 
ſurrounded the moon like a halo. ö | 5 

At 10 h. 6m. 30s. when 5 digits of the ſun were darkened, a 
parabolic ſpeculum, of 3 feet 38 juft ſet fire to dry wood; 
which it would not do at 10h, 18 m. 208. when ) digits were eclipſed . 

At 10 h. 35 m. 30s. when 10 digits were obſcured, it juſt ſcorched 
a piece of rag. | | | W 

At roh. 42 m. os. when 11 digits were darkened, it would not 
fire any inflammable ſubſtance. 

A burning lenſe, 94 inches diameter, when 9 digits were eclipſed, 
at o h. 30 m. juſt; ſcorched the rag; but when 10 digits were 
darkened, it would no longer light any inflammable matter. 

The ſky, during.the whole time, was remarkably ſerene. 

In the philoſophical tranſactions it is recorded that 

This eclipſe was obſerved at the town of S. Ignatius in Paragua, 
where the altitude of the ſouth pole is 269 57, and its merid. diſt. 
from the R. obſerv. at Paris 3 h. 57 m. 50s, by F. Bonaventura Suarez, 
miſſionary to that place. | 

* h. m. 
Beginning of the eclipſe, Nov. 5 N. 8. — 8 52 A. M. 
Digits obſcured 2 — _ — — at 9 15 


1 — '9 40 

4 — — — 10 0 

1 — — 1 

The end at — — — — 11 15 


The greateſt quantity 4 dig. at gh. 5om. The times by a pendu- 
lum, xc(tified to true time, by the altitude of the fixt ſtars. 
53 E 2 + This 
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The Echpſes this year. 
There will be fix eclipſes this year. 1. A ſmall eclipſe of 
the ſun at his f{etting mar. 22 inviſible. 2. A total eclipſe of 
the moon 5 oy 6, of which ſee in the beginning. 3. An invili- a 
ble ſmall eclipſe of the fun on april 21, at 2 in the morning, f 
4. A very ſmall eclipſe of the ſun ſept. 14 about midnight, 5. . 


A great eclipſe of the moon at noon day ſept. 30. inviſible. 6. 
An 2 of the ſun october 14. about 3 a clock in the after- 1 
noon, but inviſible to us. A famous & V. & in mp july 9 at . 
20 at night. | l e b 


Two Arithmetical Enigmas. 


1. In how long time would a million of millions of money 
be in telling, ſuppoſing one hundred pounds to be counted e- 
very month, (without any intermiſſion day or night, ſunday 
or work-day) till all be told? | 
2. If to my age there added be 
One half, one third, and three times three; 
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Six ſcore and ten the ſum you'ld ſee, | 

Pray find out what my age may be ? * | 
| | Fs IP The 
. 0 I This eclipfe was obſerved as follows: 
6.70 1. At Boſton in New England, by Mr T. Brattle, 
Mt ; | | "OO Time corrected Int 
i 3 by altitude. Int 
44 April 5. N. S. Ari 
1 { h. m. s. Pla 
1 | A very notable penumbra — 6 52: o P. M. 1 
9 The moon quite immerſed — 91 156 = 
"jy The moon plainly began to emerge — 9 46 30 1 
wy The moon is fully illuminated — _ 20 $4 © LY 
it | 2+ At Zurich, by. the two Doctors, apa peſt h 
| I The penumbra on the ſide of marcotis —' 12 9 18 night. 
bg 'The true ſhadow within the diſc — 12 18 40 
. The whole body of the moon in the ſhadow 1 23 20 morn. : 
we The true beginning of the emerſion — 3 9 40 g 
* 'The-penumbra.. — xx — — 4 13 40 8 
4 All the moon entire — — — 4 14 20 , 3 
| The duration of total obſcuration — 148 30 1 

The whole duration of the eclipſe _ - -- 364; $9 Wag 


From the beginning to the total immerſion 1 4 40 
From the emei ſi on of the total eclipſe to the end x 4 40 3. At 


Fi 


Y 
E 
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The Eclipſes of this Year. 

In this year will be four eclipſes, namely, two of the ſun, 
and two of the moon. The firſt is of the ſun, the x:th of 
march, near 7 in the . but inviſible to us. The 2d* 
is of the moon, march 25, about 6 in the morning: ſhe will 
be above half eclipſed, but not much viſible, becauſe the ſun 
will riſe before the middle of the eclipſe. The 3d / is of the 


ſan, ſeptember 3, about 9 of the clock in the morning; it 
will be a viſible eclipſe, and about a third part of his diame- 


rer 
3. At 8. Ignatius, by the miſſionary F. Bon. Suarez. 
: Beginning 9 3 _— ques | 7 57 . M. 
Total obſcuration— — — — 38 586 
Peginning of emerſion — — — 10 45 


The end was not obſerved becauſe of clouds. 


* This eclipſe was obſerved at Paragua, by F. Bona ventura Suarez, 
thus: 1708 april 4 P. M. N. S. | 


Inmer ſion of the moon ; 0 Emer ſion of the moon. 
h. m. s. : R. m. 6. 
Into aſenſible penumbra 1218 © | Ariſtarchus — 14 13 1s 
Into the ſhadow — 12 30 29 | Plato — — 14 15 0 


Ariſtarchus- obſcured 12 13 11 | Out of the ſhadow 14 4-4 
Plato obſcured — 12 46 © | Out of the penumbra 15 12 O 


+ This eclipſe was obſerved at Upminſter, by Mr Derbam, thus: 


The correct The beginning could not be ſeen for clouds. 
app. time | : 

— — 8 0-5 

h. m. s. | 
6 44 15 | The ſun peeped out of the clouds, and about one-tenth: 


| of the time. But at 
8 31 15 A little obſcuration appeared through the teleſcope. 
8 32 45 A very little obſcuration through the teleſcope. 
8 35 45 | We could diſcern no remains of the eclipſe through the 
— teleſcope. 
From theſe obſervaticns I imagine the end ot this ſolar eclipſe 


was Aruch about Sh. 3 zm. in the morning. 5 


. 


0 


of a digit was eclipſed. 1hen clouds moſt - 
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ter will be hid on the north part. The 4th * will be of the moon, 
ſeptember 18, near nine at night; it will be about 5 digits 
and a quarter eclipſed, and may be ſeen if the night proves 


clear. 


A Letter to the Author. 
.,-01h | . Ne 
8 in a book of geography the other day, I found to 
my great ſurpriſe, the following paradoxes. 

There is a certain place in the globe, of a conſiderable 
ſouthern latitude, that hath both the greateſt and leaſt degree 
of longitude. 3 | | | 5 

There are three remarkable places on the probe, that dif- 
fer both in longitude and latitude, and yet all he under one 


and the ſame meridian. ; | ; | 
There is a certain iſland in the baltic ſea, to whoſe inhabi- 


tants the body of the ſun is clearly viſible in the morning be- 
fore he riſes, and likewiſe in the evening after he is ſet. 
There is a certain village in the kingdom of Naples, ſituate 
in a very low valley, and yet the ſun is nearer the inhabitants 
thereof every noon by 3000 miles, and upwards, than when 
he cither riſeth or ſetteth to thoſe of the 1aid village. * 
fg ; j here 


fs — — 


3 At Upminſter Mr Derham, obſerved it, and records it thus: 


As I was coming from London, ſept. 18, in the evening, I obſerv- 
ed, for half an hour or more, a thin ſhade to poſſeſs that part of the 
diſc where the eclipſe began, which remained a good while after the 
eclipſe was over. After I got home, I got all things in readineſs 


The correct before the eclipſe began. The principal obſervations 
app. time. | were as follow; 


_— 


: "+ OY 
7 56 30 | A thin penumbra. 
7 57 40 | A darker penumbra. 
7 59 © | Yet darker, which may paſs for the beginning of the 
| _ eclipſe. | 
8 © o | The eclipſe no doubt begun. 
9 


ter. 
9 16 40 | Diameter of the mon 1634 parts of the micrometer. 

10 23 11 | The end of the eclipſe draws nigh, | 
10 25 © | A little obſcuration 

| 10 26 o i Leſs, 


oucd, 


1 © | The lucid parts of the moon, not long before the mid- 
dle of the eclipſe, were 925 parts of my microme- 


10 28 156 A very little, excepting the duſkiſhneſs before mentr 


ho 
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There is a certain remarkable place of the earth, of a con- 
ſiderable ſouthern latitude, from . whoſe meri-ian the ſun re- 
moveth not for ſeveral days at a certain time of the year. 

There are ten-places in the earth diſtant from one another 
309 miles and upwards, and yet none of them have either 
| longitude or latitude, ,, __ 3 
| Theſe things, Sir, to me ſeem impoſſibilities; I ſhould be 

glad to know your opinion of them in your next Diary. 


to | Jam, Sir,” yours, &c. 
ble | The Anſwer, 
ree 814. | 3 
LL theſe particulars are pry true, as I ſhall plainly make 
u. A i e Za 
One | 
| Coventry, Augult „ 
bi- the 9th, 1707. n 
be- | 1 . . | 
', The Arithmetical Queſtions. 
ae In my laſt, I ſet down two arithmetical queſtions. The age 
_— of the perſon in the ſecond queſtion, is 66 years.* But the 
125 firſt Queſtion was falſely printed, a month being put down for 
a minute; 1 have therefore here ——— it again, with four 
* wy which I have received from ſeveral parts of the king. 
— om. 
| | Arithmetical Queſtion r. 
= In how long time would a million of millions of money be 


ho in counting, ſuppoſing one hundred pounds to be counted e- 
very minute without intermiſſion, and the year to conſiſt of 
365 days, 5 hours, 45 minutes ? "She 


Dueftion 2. 


A gentleman a garden had, LEES 
Five-ſcore foot long, and four-ſcore broad, e. 
A walk of equal breadth, half round o| 
the He made, that took up half the ground; 8 
(The figure in the margin _ | | 
How wide's the walk pray tell to me ? 
mid- | | l 
me- Queſtion 


n 


The meaning of the problem is, that the number 9 added to once 
his * together with one-half and one-third of his age, the ſum 
ſhall be 130; or, ſince the ſum of the parts 1, and 4, and 4 is 7, 


ent! that 42 of his age is (139—9=) 121; lonſequently 11:6: 121 
s =h's age. 8 . 


wy SE — — 8 8 . of < 1 


ATI 
— — e 
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| | Dueſftion 3. ; 


 Ifthirteen tun of claret wine, coſt nineteen engliſh pounds; 
How — pints of the ſame wine, are worth a thouſand 


crowns ?. 
 Dueſlion 4. 


If thirteen marks and fourteen groats, buy fifteen loads of 
aa; | 
How many pounds, with ſixteen crowns, for ninety loads 


will pay ? ; 
* Dreftion 5. _ 
When firft the marriage knot was ty'd 
Betwixt my wife and me, | 
Mine age-did hers as far exceed : 
As three times three, doth three: 
But after ten and half ten years 
We man and wife had been; 
Her age came up as near to mine 
As eight is to ſixteen, 
Now tell me, if you can, I pray, 
What was our age o' th' marriage day? 


— 


I 709. 
Anfwwers to the geographical paradoxes 
- _ propounded in the laſt year s diary. 

5 Solution of Paradox 1. | 


AS places that lie under the firſt meridian, have both the 
greateſt and leaſt degree of longitude, and from any of 
them you may begin or end your reckoning, let the latitude 
be: what it will - and the words of a conſiderable ſouthern lati- 
tude, are but à blind to make the queſtion more obſcure: 
for as we ſay of the moment of time when it is noon (ac- 
cording to ron a that it is the end of the former day, 
or the beginning of the enſuing; ſo we may ſay of all places 
under the fr{t meridian, that they be the greateſt number of 
degrees of longitude that can be, or otherwiſe the beginning 


and leaſt number thereof. | 
| Solution of Paradox 2. 
By the globe is here meant the artificial globe, and the me- 


ridian the brazen cirele belonging thereto; then admit ahe 
n I 


—— Auxꝛ . 


80 


i 


| of cancer; the ſecond place under the north pole; an 
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firſt place was in ro deg. of longitude, and under the tropick 

== 4 the 
third lie under 8 deg. (or any other number from the equator 
but in the oppoſite meridian : then it will follow, that t e kl 
place hath 10 deg. 5 and 23 deg. and a half lat, The ſe- 
cond place hath o deg. lon. and 9o deg. lat. and the third place 
hath 190 deg. long. and 8 deg. lat. and all lie under the ſame 
brazen meridian, which anſwers all the conditions of the 
paradox. | 
Solution of Paradox 3. Teas” 

In order to ſolve this paradox, it is neceſſary to know the 
nature of refraction, and what is the cauſe thereof, which 1 
ſhall endeaveur to explain in a few words. | 

\, 1 Suppoſe a body of glaſs R Z 

ay / 6 1 + form of a viral elopipedon 
Z or of an ordinary brick (the length 
—] andbreadthis R Z and Z T, but 
| the thickneſs you muſt imagine.) 
Suppoſe from an eye at C in the 
| | open air (being a light expanded 
— body) a ray of light fall perpen- 
dicular upon the tranſparent (but 
a denſe cloſe compacted body com- 


| pared t o the my it will paſs to the other ſide the glaſs M, and 


ſo contigue to F, without any refraction at all. 
But if from the eye placed at 4, the ray paſſeth obliquely 
to B, it will not proceed in a direct line to O: but bend or 
be refracted (towards you) to C. And when it comes to C, 
the ray will not continue in a ſtreight line from B C to D. 


but (coming out of a denſe body, to a more rare, light, and 


expanded one, ) it refracts towards E; and if the top and bot- 
Wy, he glaſs are parallel, the line E C 7 will be parallel 
Suppoſe now 4 © to be the horizon of ſome iſland in the 
baltick. ſea, (or elſewhere) when therefore the ſun comes 
to O, he is juſt truly riſen; yet by reaſon of the refractidn _ 
ot the vapours and clouds near the horizon, he will appear to 
an eye place at J, as if he was really rifen as ſoon as he comes 
io ©; and the ſame it will be after his ſetting in the evening, 
which truly anſwers the demand. 
, This alſo ſolves the queſtion, why a piece of money in a 
aſon filled with water, ſhall appear, which when it was 
empty, could not be ſeen. | | 


Solution of Paradox 4 


When the ſun riſeth in the horizon of 74 place, (be it 


Naples or any where elſe) he is the ſpace of the ſemidiame - 
| TR ter 
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ter of the earth more diſtant from that place, than when he 

is in its meridian at noon. Now there being but an inconſi. 
derable proportion between the depth of the loweſt valley in 

the world, and the ſemidiameter of the earth, (which is above 

3600 miles) it follows, that the ſun muſt be zooo miles and 

upwards nearer at noon, than at his riſing, there being no 

valley the tenth. part of 600 miles deep. 


Solution of Paradox 5. 


There are ſome-that do ſay the place muſt be under the 
{ſouth pole, but I take the ſolution to conſiſt rather in the e- 
quivocalneſs of the words from whoſe meridian the ſun re- 
moveth not; for by this expreſſion is not meant, that the ſun 
ſtands {till in the meridian, but that he conſtantly ſhines up- 

on, or enlightens the meridian of the place, as long as he is 
above the horizon, which. is in ſuch places beyond the 
artick circle on which the ſun ſhines ſeveral days; as ſuppoſe 
in 63 deg. ſouth lat. (for that latitude the queſtion requires) 
for there the ſun departs not from the meridian, 7. e. ſhinc 
upon it conſtantly, For 30 days together, &c. ” / 


5 1 


| : a Solution of Paradox 6. 4 
4 The places are ſaid to be in the earth and net upon it, (for is 
. e and latitude are reckoned . the ſurface of the 
| jt globe only.) So the axis of the earth (or aby other imagi- 25 
"IJ nary live through it) being about 75200 italian miles, will not 
+ 2 anſwer the paradox; but if inſtead of twelve places, 

he had ſaid twenty - four, it would have kept within the poſl- wo 


bility of the demand. | 

; Moſt of theſe paradoxes were anſwered by Mr Robert : 

Winſton, of Plimton, near Plymouth; and ſome of them by da 
Mr Moyle, of Gwennap, in Cornwal. | Ky 


, Arithmetical Dueſtions. 00 


A Rithmetical queſtions are as entertaining and deligh tful as e. 
T: any other ſubject whatſoever, they are no other than e. = 
nigmas, to be ſolved by numbers; and indeed the ſubtilty ot an 
numbers are ſo ſtrange, that to them who are unacquainted thi 


with them, would ſeem impoſſible, and many queſtions, that 
in appearance ſeem. a trifle, in conſequence exceeed all hu- 
man belief. This puts into my mind a {tory I have read in 1 
Dr Willis's book, called opus arithmeticum. Namely, © that 4 
e one Seſſa an Indian having firſt found out the game at cheſ- — 
* ſe, and ſhew'd it to his prince Shehram; the king, who 
es was highly pleaſed with it, bid him aſk what he would for 
* the reward of his invention; whereupon he aſk'd, that for 4 
the firſt little ſquare of the cheſs - board (or boards to play | 


a to be given him: but the king was quickly aſtoniſn'd, when 
he found that this would riſe to ſo vaſt a quantity, that the 


i 
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® at drafts on) he might have one grain of wheat Fes him; 
« for #he ſecond, two; and ſo on doubling continually accord- 
«ing to the number of ſquares in the cheſſe board, which was 
«64, And when the king, who intended to give a noble 
« reward, was much diſpleaſed, that he had aſk d ſo trifling 
«10ne; Seſſa declar'd, that he would be contented with this 
«© {mall one. So the reward he had fix'd upon, was order'd 


« whole earth itſelf could not furniſh out ſo much wheat. 

This ſtory the doctor believes gave riſe to that new queſti- 
on concerning a horſe, which ſhould be ſold according to the 
number of nails in his ſhoes, by continually doubling of them 
and this likewiſe gave occaſion to the firſt arithmetical queſtion 
following, of a merchant ſelling ſome extraordinary diamonds 
being 64 in number, which I compoſed on purpoſe to anſwer 
the queſtion propounded in the ſtory above recited, which 
you ſhall have anon afer I have ſet down 


The anſwers to the laſt year's Arithmetical Queſtions. 


Anſw. to the firſt is, 19013 years, 144 days, 3 hours, 38 
minutes, ſay ſome; others agree in years and days, but ſay it 
is 5 hours 55 minutes.“ | 

Anſwer to the ſecond is, 26 feet near, or more truly 


2596875776257. 2 
— 


— 


* The ſolution of this queſtion is evidently thus: As 100 J.: 1 minute 
: 1000000000000 /, : 10000000000 minutes = 19013 years 144 
days 5 hours 55 minutes, the true time required, 


+ This problem, I think, may be moſt 


. 
——— 2 — —— 2 5 — 
C ms wt . L 5 . Kin? 


elegantly conſtructed thus: A B C D being B £ 2 K 
the given rectangle, make BE = B A, and | - 
CF and CG (on the diagonal) each H. 2 
= CE; then making AH =3 AF, | F 
and AT = 4 AG; and compleating 
the rectangle A H K 7, the thing is done. 

For, the area = HAN AIST FA A 4 D 
1% 20 —INEWT, 20+ CLE 

— —— ca 2 N 
2 2 22 24 half the whole area. 
4 | | 

And 14 — AH = CEELE = cr =EB — BA, 

% * ought. „ The 


4 —— — wr =; — 
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; The number of pints in the third queſtion are 344842. 2;* 
Anſ. to the fourth qu. is, 491. 8s. beſides the 16 crowns.? 


The anſwer to the fifth and laſt queſtionI received in verſe, 


from Mr Profler, as follows, 


When firſt the ſolemn knot was ty'd, 
Your wife was juſt fifteen; 
You by N forty-five, 
Which is as three to nine. 
But when your hoary head arriv'd 
To ten and half ten more, 
Your youthful bride ſaw thirty years, 
And you could tell threeſcore. 
Thus have I told without delay, I” 4 
What was your age o' th' marriage day. 
| | Mr 


The numerical calculation will come directly from the conſtruction 
thus: The required breadth HBis = BA — AH = BA 
Fdp = B4 Af Y Ae 

2 2 


100 + 80 — y/ 16400 


= 90 — 4/ 4100 = 25'9687576256715. 
2 a ; 


| | The Algebraic Solution. TITER 
Put a =CB, b =B4Ad=a—b, andz = AH. Then 


HAxAI=zxz+d={had; hence z = Ah * 


n 
—.— * E S half the ſemiperimeter minus half the 
4 | 
diagonal, the ſame as above. 5-4 E 

'* Oueſt. 3.-—As 19 J. : 26208 pints = 13 tuns: : 250 l. =1c09 
crowns : 344842 25 pints. | "OJ 

t Que ſt. 4. —As 15 loads: 90 loads: : 1:6: : 178 f. = 13 marks 
+ 14 groats : 10584. = the value of go loads. From which deduc- 


ting Bos. = 16 crowns, leaves 988 J. =49/.85. or 497 J. for the | 


number required. | | 
T Dueſt. 5.— Put z and 3 z for the two ages, and 2 5; then 
2 1 :: 32 ＋ 4: 2 +a, or 32+a==27Zz + 24 hence z g = 15, 


add 45. 


But perhaps the more maſterly way of ſolving this problem is thus: 
ſince 2: 1: : 32 T4: 2 ＋ 4, ſubtract each conſequent from its 


antecedent, and we have 1: 1:: 22: 2 ＋ 43 
0 | EM. ES FUL LS > hence, 
by ſubtracting, x: ta: 2143 02 =e Mor 


number added univerſally. 
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Mr John White, of Butterly, in Devonſhire, ſends me word 
he overheard ſome of his plain country plow-men diſcourſing 
about the firſt queſtion {of counting the money) in their 
country dialect, the ſubſtance whereof was as follows. 

Says Tom *twol be vorty long <> bbs 
I and vorty to that ſays Will; 
Twant be told in a year quoth Jack, 
No nor in zov'n years cries Jill; 
Tou talk all like vools ſaith Roger, 
A Merchant with's two yore veet, 
Will ſcrape it away in a month, Wo 
And thereto III mw you a ſheep; _ 
Go blockhead, quoth Beſs, that was brewing, 
The boy that weighed my hops, 
Woll tell it all in a week, 
Zo will any mon in the ſhops. 


All theſe arithmetical queſtions were anſwered by Mr John 
Jolly, of —— in Cheſhire ; Mr John Boſwell, of Harl- 
{ton, in Northamptonſhire ; Mr Robert Winſton, of Plymton ; 
Mr Micock, and W. P. . 

The three laſt by the gentleman of Modbury; and by him 
who ſtiles himſelf Antenor; Mr Moyl ; Mr Yates, of Henly, 
in Arden, &c. | 

The difference of the anſwer in the firſt queſtion ariſeth 
from this, viz. That after the firſt diviſion is ended, to find 
the number of years, one takes the remainder. to be all mi- 
nutes, and turns them into days, hours, and minutes directly. 
But the other makes the parts of the year, in the ſame pro- 


y the next inferior denomination, and dividing the product 


y the common diviſor, &c. 


| — as the whole years, by * 3 ing the remainder, 
b 


The eclipſes of this year. 
This vear there be two eclipſes, and thoſe both of the 
ſun. The firſt is a 1mall viſible eclipſe, on the 28th of febru- 
ary, about noon, or rather a little after; the digits eclipſed are 
3: The ſecond is on the oy ord of auguſt, it will be a 
great eclipſe, but to us inviſible, it happening to be about 
one a clock in the morning. * Es, 
Theſe eclipſes happening the one before, and the other 
after the ſuns apogæon, there can be no full-moon eclipſe 
this year © | | | | ew 


1 — _ 


From F. Bonaventura Starez's obſervation - of this eclipſe at 
Paragua, it appears that the eclipſe ended at 7h. 37 m. 15 8. and 
that the greateſt obſcuration was 94 digits. He faith, the ſun roſe 


at 5h, 53m, and that the eclivſe had begun before then. 


eee, coeds — 


i 
j 
| 
j 


$9 


"4h { 
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Veo Bueſhions. 
I Pueſtion 6. 


A rich indian merchant, had diamonds good ſtore 

Of extraordinary value, in the whole ſixty four; 

Mbho brought them to {ell to a perſian king, | 

Who aſſe d him the value each diamond would bring: 
aoth he for the firſt ſtone, I will have but one grain 

Ot your belt indian wheat, for the next, I'll have twain ; 

For the third, I'Il have four l and for the fourth, eight; 

So doubling the laſt ſum, till all are complete. 

Done ! done! (ſaith the King,) with a great deal of pleaſure, 

Who thought for a trifle he had purchas'd a treaſure); 

And calls for, (jocoſely) a bag of wheat out, | 


| Saying count, for theres more than enough without doubt. 


But when for ſome hours, the grains they did count, 
They found to ſuch vaſtneſs the whole would amount, 
That all the whole kingdom, and ſeveral more, 
Could not yield ſo much corn as would pay of the ſcore. 
The king being pleas'd with the merchants great wit, 
Gaye him good ſtore of gold for his bargain to quit. 
Propoſe now each buſhel of wheat worth a crown, 
And juſt half a hundred did weigh: | 
And ſuppole a corn- pint held ten thouſand wheat grains; 
Theſe two queſtions anſwer I pray. 
(i.) What number of horſe loads (* thouſand pounds each, 
Muſt be us'd to ſupport this great treaſure ? 
{z.) And how many ſhips, each a hundred tun freight, 
Would ſuffice. to tranſport the wheat hither ? 


II 2ueftion 7. 
Quoth Jack to Tom, your Age and mine 
Are both the ſame; and Valentine 
My eldeſt ſon's juſt half my years, 
(As by the regiſter appears.) 
It theſe three ſums you multiply 
One in another continually, *' « 
And to their produ& (drawn at length) 
Add five times fixty-eight, one tenth; (i. e. 34012) 
The whole to thirtythouſand will amount, 
What 1s each age ? come try your ſkill and count ? 


| III Queſtion 8 
A vint'ner would mix three ſorts of wine 
Of various rates; the firſt was very fine, 
The price eight groats the quart; the other 2 8 
| ere 


5 —— — 


Sterling ſilver money. 


G. g. o w tay 


WS 


& 


Te 
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Were five and four 2 each, now he would brew 
ther, | 


—— 


9 7 


Fifty ſix quarts toge in ſuch ſort 

To ſell't for two and twenty pence a quart: 
How many anſwers in whole numbers may 
Be found to ſolve the queſtion ; tell me pray ? 


IV Queſtion g. 


| Sev'n men did buy a grinding-ſtone,, 


Of five foot in diameter : 


And they agree among themſelves, 


That each ſhall grind an equal ſhare, 
And that one man. ſhould firſt begin 

To grind his ſeventh part off the ſtone ;, 
And then another ſhould grind his, 

And ſo continue one by one. 
How much each man for's part mult grind ? 
Is what you are requir'd to find? 


V S2ueſtion 10. 


Thoſe pendulum clocks, by experience is found, 
Whoſe ſwing in a minute, make ſixty rebounds, 

(As by tryal you'll find if you meaſure their lengths,) 

Will contain juſt thirty nine inches, two tenths, 

If ſo ; then how long muſt that pendulum be, 

That ſhall make the ſame number of ſwings to agree 

With the number of inches its length doth contain, 

(In the ſpace of a minute) I'd know very fain? 


1710. 


Solutions to the laſt year's queſtiont. 
Solution of queſtion 6, by a Lady. 


Suppoſe, (faith ſhe) navigation to have begun with Adam, 
and 67279 ſhips of 100 tun each to have been built every year 
ſince the creation of the world, (which ſhe ſuppoſes to be 
about 5655 years;) and ſo to build the ſame number contt- - 
nually to the end of the world, and the world to laſt 5000 
years longer, and all thoſe ſhips to be in being at once; all 
of them together (according. to the tenour of the queſ- 
tion) would not be ſufficient to tranſport the wheat, ſo pro- 
digious is the quantity. She adds, 


For th' horſes mult be (as ſure as your alive) 

Of millions, ſev'n thouſand, two hundred, and five; 
Of thouſands, ſev'n hundred, fifty, and nine; . 
Of units four hundred, and three; (very ſine!) T0 


4 LADIES' DIARIEs. [Tipper] 1710 


To 2 the caſh, ſir; and then tis as plain 

Juſt ſo many ſhips will bring o'er the grain. 

I ſhall, not ſtand much on the fractional part 

E'en take it i” the =P ain with all my heart. 
i. e. 7205759403 horſe 525 des, (beſides 7921. 155. rod. odd 
money,) and the ſame number o ſhip-Toads.# 


Solution of queſtion 7. 


If thirty nine you multiply by thirty nine, *tis plate a 

That fifteen hundred twenty one you by that work will 
gain; 

This drawn into nineteen, ſive tenths, the age of his firſt 


ſon 
To th' ade add the *ſum propos'd, and 

ſo the work is done. *340; T5 
i. e. Jack and Tom's age is 39 years each and Valentine's 19 
years and an half. 


Solution of queſtion 8. 


To mix the wine as you propoſe, there are no other ways 
but thoſe, 

Which are below in order plac d, and had with jingling 
kxhime been grac'd, 

Would they not Noo much paper waſte: : beſides, I'm now, 

'f bir, in great haſte, 

4 Beſt 10 ff 12 13 14 15 16 17 18 19 20 quarts at 32d. each 

i Mean 44 40 36 32 28 24 20 16 12 8 4 quarts at 20d. each 

| Worſt 2 -5 8 11 14 17 20-23 26 29 32 quarts at 164. _ 

| elng 


Solution of QUEsT1 ON 6. The number of terms being 64, the 
ratio 2, and the firſt term 1; the ſum of all the terms of the ſeries 


+ > 
will — r= * — 1 1844674407 37051615 for 
2 — 


the number of grains of wheat ; which being divided by n0000 X 
64 = 64c000 the number of grains in a buſhel, we have 
2882303761571" 1743984375 for the number of buſhels : the 
value of which at 55. each is 1205759403792" 79 &c. I. and the 
double of this number will be the weight in cuts. then the value 
divided by 1000, and the weight by 2000, give each 72057 59403'79 
&c. for the number of horſe or ſhip loads required. 

QvuEsST1ON . This queſtion is to find three numbers, of 
which two ſhall be equal to each other, and each double of the 
third, and whoſe continual product ſhall be (29659's) 340's Ib 
than 30000 : or, to find two numbers, the one double the other, 
and the leſs multiplied by the ſquare of the greater ſhall produce 
296 59's: or, to find a number, the half of whoſe cube ſhall be 


296595, : or its whole cube 59319 ; and conſequently that number 


myſt be a 59319 = 39 = the age of each of the elder ; "and conſe· 
quently 194 is that of the . 1 


* 


Fo. . Qursrioxs ANSWERED. | 52 
Being eleven anſwers in whole numbers, which are all that 


can be found to ſell 56 quarts, at 22d. a quart.“ 


| Solution of queſlion . 

How to divide the grinding- ſtone iſt, 4˙4508 
Which ſev'n men grind down one by one? 2d. 48400 
Look in the margin, and you'll find - 3d. 35'3535 
What each man for his part muſt grind: ath. 60765 
(I mean, what each man for his ſhare 5th. 95:2079- 
Muſt grind of the diameter :) 6th. 9'3935 
Which being added all in one 7th. 226778 
Do make up the firſt given ſum. __ 60 Inches. 


Solution of queſtion 10. 


If the learn'd Ricciolus believed may be 

When he tells you, reciprocal, pendulums be 
To each others length, as their ſquares of vibration 
Made up in the ſame time (without variation, ) 


» 


* QuvesrTroON 8. Putting x, y, and 2 for the number of quarts of 
the beſt, middle, and worſt fort, reſpectively; then x + y + z = 56, 
and 32 3 +209 +162 = 22 X56 = 1232; hence z =3x — 
28, and y =-84 — 4x. Now x-muſt be ſuch a whole number- 


' as will make both 3x — 28 and (84 — 4 x or) 21 — x whole 


numbers; from the latter of theſe two equations, it appears that 
the greateſt value of x is 20; and from the former, that its leaſt 
value is 10: ſo that x may be any number from 10 to 20 incluſive ; . 
and by ſubſtituting every number from 10 to 20 for x, in the two 
equations 2 = 3x — 28, y = 84 — 4 x, we-obtain theſe eleven 
anſwers in whole numbers; viz. 

x = 10,11, 12, 13, 14, 15,16, 17, 18; 19, 20, quarts at 329. each. 
S 44, 40, 36, 32, 28, 24, 20, 16, 12, 8, 4, quarts at 20d, each. 
2 = 2, 5, 8,11, 14, 17, 20, 23, 26, 29, 32, quarts at 16d. each. 

+ Qu esT10N 9. This queſtion is to divide a circle, of 60 inch 

diameter, into 7 equal parts, or rings, bounded by concentric cir- 
cles ; of which the ſolution will be thus. The whole circle, and 
each inner circle, after the ſeveral preceding rings are ground off, 
muſt be to each other, by the queſtion, as the numbers 7, 6, 5, 4, 
3, 2, 13 but circles are as the ſquares of their diameters ; therefore 
the diameters of thoſe circles will be to one another as V, VG, V5. 
M4, MH 334/ 254) 7: but the greateſtdiameter is 60 or60 a4 ; theres - 
fore, by proportioning, all the other diameters will come out thus, . 
60 „, 60/3, 60 , 60 , 60 %%, 60 Now the laſt of 
theſe is the diameter of the laſt perſon's ſhare, and the difference 
between every two adjacent terms being taken, will give the double 
breadth of the rings, or the parts of the whole diameter to be ground 


off by the other perſons; viz. 
MF , 60 


Then 


* 


* 


' 
: 
[1 


: 
v 
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Then fifty two inches, ſix cents, ſomething o'er 

Will anſwer this queſtion : ſo provide for ſome more. 
fp N being the cube - root to 
20 Decimals.* Every 


— — 


i, — * . EE 9 — 


CY 


60 = 60/ N = — X 60 = 4450794 the 11. 


perſon*s ſhare 
60 M5 — GO M5 . _— X 60 = 4'839951 the ad 


429 — 60 F171 = XS X 60 = $*353518 the 3d 


"EF 
60 4 — 60a 3 = Ve —v3 X 60 = 6076516 the ath 


ja M3 & 60 = 951207871 the sth- 
604/3 — 60/7 1 * 7 7 $5 


80 % — 60 === . &. X 60 = 9:393480 the 6th 


60 M$ as 60 N = 4 3232 22677870 the 7th 


the ſum of them all is 601000000 the 
whole diameter, 


The ConsTRUCTION 5. 
will be thus.— Divide the 
radius A B of the given 
- circle into 7 equal parts; 
and at the points of divi- 
gon erect perpendiculars x © 
meeting "up circle, deſcrib- | | | 
ed on the diameter A B, LLLIQH 1! — oge_ 
in D, F, H, k, M, 0; BCAELILNA: = .. 

then with the center A, and radiuſes A O, A M, A K, &c. circles 
being deſcribed, the thing is done. For, by the nature of the cit- 
cle, the ſquares of the chords or radiuſes 4 0, A M, A K, Ke. 
are as the verſed tines A N, AL, AI, &c. 


Sc HOLI UM. It is evident that the above method of calculation 
and conſtruction wil! both hold true alſo when the ſhares are un- 
equal in any proportion; by uſing the reſpective proportional num. 
bers in the former, and dividing the radius A B in the ſame propoi- 
tion in the latter. | | 


Qurs rio N 10, Since the lengths of differcnt pendulums are 
to each other reciprocally as the ſquares of their vibrations mace in 
the ſame time; we ſhall have, putting x for the length requ.rcd, þ 

J 392 :: 60? = 3600 : xx; hence x3 = 3600 » 39'2, and 
I, 3 | | 
— K 392 = ty 141140 = $2'06304 inches, nearly. 


L 
s 
7 
, 
Ls 
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Every one of theſe queſtions were anſwer'd by Mrs Mary 
1 Anne Wright, before named; and by Mr Tho. 
Markham, of King's-lya (who anſwer'd the xot qu.) four 
of 'em were anſwer' d bs Mr Fr. Walker, of Lyn-regis, Mr 
Hen. Beighton of Griff. Mr Amos Fiſh, The 6th, gth, and 
roth, were anſwer d by Mr John Richards, Mr Rob.. Saker, 
of Topſham; and Mr Abr. Symmends, Mr Hen. Carter, 
Mr John Boſwell, Mr John Mark, and Mr Rob. Whittle, 


0 


anſwer d one or more of them. 


The echpſes of this year. ? 
The two great lights of heaven, the ſun and moon, will 
each this year be twice eclipſed. North. 70 

The firſt is an eclipſe | 
of the moon upon the 
Second day of february ;, 
being candlemas-day, 
betwixt the hours of ten 
and eleven at night, and, 
if the air be clear, will 7 
be viſible to us: near ten, 
parts of the twelve of the 
moon's diameter will be 
obſcured, by the ſha- 
dow of the earth, on 
the ſouth part of her 
body, according to the | | 
type here in the margin. | _ 

. m. 8. 


%. * 


To the inhabitants of the city of Coventr 8 

the begratiing of this eclipſe will be at of 6 5% 8 
The true oppoſition is at — — 10 16 37 
The middle of the greateſt obſcuration at 10 21 41 
The end of the echpſe at —— — =— 11 48 24 
Total duration will be —— — 2 53 26 


The digits eclipſed —— — . — 9 56 4; ſouth, 
f m. 8. 

5 | beginning 38 48? 1 

Latitude of the moon at the 0 end 29 1 of north deſcen. 


* 
The 


7— — 


* This eclipſe was obſerved by Mr H. Creſſentr at Streatham, 
about 6 miles. almoſt directly ſouth of London, with a very good 
8 foot teleſcope, the time by his clock being accurately corrected 
from Mr Flamſtead's obſervations. He ſays that, the time of the 
end, (which was what alone the want of a proper apparatus, and a fa- 
vourable ſky, would give me leave accurately to determine) I found 

PI” 5 2 to 


* SS + 


and will (if che air be clear) 


@ conſiderable eclipſe; for 


but half a minute, or none; of Horrox's ſyſtem, nine minutes and 
2 half. 


LET 
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The ſecond eclipſe is f WM 

the ſun, upon feb. r7, 
near I in the afternoon, 


appear to us in England, 


more than two third parts 
of the ſun's body will be E 
darkened, on: the north 
part: (ſee the type in the 
margin.) It will be a great- 
and central eclipſe in di-- 
vers parts ofthe world, but 
by reaſon the ſun's diame- 8 

ter exceeds that of the 5 | 

moon, there will appear a bright circle of the body of the 
ſun encompaſſing the moon on all parts (as it did at Rome on 
the gth of April, 1576.) 


h. m. 8. 

The begining of this eclĩipſe, to the inha- 
bitants of the city of . will be at J , - 14DAl 
The greateſt obſcuration at — — — o 42 589. 
The vifible conjundtion at —— — o 45 11 C. mw 
The end alt — — 2 10 189 
Toral duration is. — 2-58 1 ; 
Digits eclipſed —  — 8 8 36 north 


| 8 
r beginning o 17 ſouth ) . 

Moon s latitude ſeen at the 0 nd 7 worth 5 aſcend. 
The third will be an eclipſe of the moon, on the 19th day 
of July, between ꝙ and ro a clock in the morning, therefore 

not viſible to us: ſhe will be g digits 13 min. darkened. 
The laſt is an eclipſe of the ſun, on auguſt 13, near oor, =_ 
. 25 ock 


— 


to be the ſame (with but a very inconſiderable difference) which the 
calculation; according to Sir Iſaac Newton's admirable theory, pro- 
miſed me to expect. ö : 

He then puts down the calculations at large, both according to 
Sir Iſaac's theory, and that of Mr Horrox ; the refult of which 15 
that he finds 3 

f r 


The end of the eclipſe by the moon's place from „ 2 o 

Sir Ilaac Newton's theory — — 

The end by Horrox's theory — — — — 12 11 8 

The end by obſervation — — — 12 1 30 
The error therefore of Sir Iſaac's theory is, by this obſervations. 


cy 
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| clock in the afternoon: and though the ſun be then, to us in 


Great Bytain, an hour high, * the moon's ſouth latitude 
being great, and being increaſed by her ſouth parullax, doth 
— her too low, as to interpoſe between the ſun and us, 
or indeed of any part of Europe. But in the ſouthern parts, 
it will be both total and central, and formidable to behold 

and in the latitude of 6 deg. 56 min. ſouth, and longitude 138 
dg. 3 min. weſt from Coventry. This eclipſe begins at ſun 
ring, in lat. zo deg. 13 min. S. and long. x5x deg. 54 min. 
welt from Coventry he will be centrally eclipſed at fun riſing. 
In lat. 41 deg. 14 min ſ. and ng: ro; deg. 59 w. from Coven- 
try, he will be centrally eclipſed in the nonageſim. deg. in 
76 541. and long. 64 57 w. from Coventry, he will be cen- 
trally eclipſed at ſun ſetting: and in lat. 57.26 f. and long. 
143 w. from Coventry the eclipſe ends at ſun ſetting. | 


| Some geographical paradoxts propoſed to the 


ingenious, to be folved againſt next year. 


I 1 are two remarkable places in the globe of the 
earth, in which there is only one day and one night 


throughout the whole year. 


2. There are alſo ſome places on the earth, in which it is 
neither day nor night at a certain time of the year, for the 
{pace of 24 hours, - 


3. There is a certain place of the earth, at which, if two 
men ſhould chance to meet, one would ſtand upright upon 
the ſoles of the other's feet, and neither of them ſhould feel 
the other's weight, and yet both ſhould retain their natural 


poſture, | 


4. There is a certain place of the earth, where a fire be- 
ing made, neither flame nor ſmoke would aſcend, but move 
circularty about the fire. Moreover, if in that place one 
ſhould fix a ſmooth or plain table without any ledges what- 
ſoever, and pour thereon a large quantity of water, not one 
drop thereof could run over the ſaid table, but would raiſe it 
{elf up in a large heap. | 

5. There are three remarkable places on the continent of 
Europe, that lie under three different meridians, and yet all 
agree both in longitude and latitude, | 
.. 6. There is a certain iſland in the Ægæon ſea, upon which,. 
if two children were brought forth at the ſame inſtant of 
ume, and living together for ſeveral years, ſhould both ex- 
pire on the ſame day, yea, at the ſame hour and minute of 


that day, yet the life of the one would ſurpaſs the life of the 
other by divers months} | | 


| | New 
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New Quęſtions. 
I Queſtion 11. 


A man being aſked what caſh he'd in ſtore ? 

Reply'd, I have three ſorts of coin, and no more. 

I have ſix- pences, ſhillings, half crowns; now to ſhew 
The whole ſum that I have, by this means you may know: 


f the ſhillings and fix-pences both you do join 


In one ſum, they will make juſt four hundred and nine: 
If the ſhillings and half crowns together you count, 

The number of both you will find to amount | 

To one thouſand, two hundred, fifty and four, 

(Which clears up the caſe ſomething more than before.) 
But if you from the half crowns and fix-pences take 
Four times ten, aud twice one, the remainder will make 
One thouſand, one hundred and three. Now from hence 
You may tell what I have in pounds, ſhillings and pence. 


| II Qucſtion 12. 
A gentleman was by agreement to pay 

One thouſand pounds juſt, and no more; 
And he had none other but two ſorts of gold, 

Which were * guineas and þ luidores.. * Of 22 4. Gd. 

How many of each muſt he give to defray Þ 0f 175 
His ſaid debt, and how many ways might he pay 
This ſaid ſum by theſe two only coyns, tell me, pray? 


III Queſtion 13. 


A farmer with a plowman doth agree. 


That thirty days his ſervant he ſhould be. 
Each day he wrought, the farmer is to pay 
Him ſixteen pence; but when he is away, 
Eive groats he is for each day to abate: 
The time expir'd, they their accompts do ſtate, 
Whereby the maſter nothing is to give, 
Nor has the ſervant any to receive. 
How many days he wrought I do demand, 
And how many he play'd I'd underſtand ? 
: 35 IV Queſtion 14. 
In the midſt of a meadow well ſtored with graſs, 
T:took juſt an acre to tether my horſe: 
How long muſt the cord be, that feeding all round, _ 
He mayn't graze leſs nor more than his acre of ground? 


| V Queſtion 15. 
A country ſpark add reſt a charming ſhe, 
In whom all lovely features did agree: 
But he not ſkill'd th! art (you may preſa ge,) 


Was too. ſolicitous to know her age. The 


— * 
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The lady ſmil'd at this prepoſt'rous rule 

Of courtſhip : but to ſausfy the fool, 

Made him this anſwer with a gen'rous air 

(A lofty charm peculiar to the fair,) | 
« My age is that, if multiply'd by three, | 
« And two ſev'nths of that product trebbl'd be, 
«© The ſquare-root of two ninths of that is four: 
« And now farewell ll never ſee you more. 
« Your fond impertinence has caus'd this rage: _ 
« is clowniſh ſure to aſk a woman's age. 

So you're deſir d t aſſiſt him, or perchance 

The ſpark muſt ſtill remain in ignorance. 


Dueftion 16, by way of letter. 
C London, May the firſt, 17 hundred and g. 
Dear friend, =D | 
I make bold for to ſend you a line 
T inform you what hapt to me this very day: 
As I paſs'd with ſome friends thro' cheapſide, in our wa 
We were viewing Bow-ſteeple, ſays a ſpark that ſtood by, 
Can you tel}, tir, by art, how many feet that is/high? 
* gh you I can, fir, a piece to be ſpent: . 
« *T's 1 44 quoth the ſpark: I reply'd, © Tm content. 
We laid down our money. The ſun ſhining plain, 
I meaſur'd the ſhadow, which I found to contain 
Two hundred my three feet, half a quarter, 
And the clock juſt ſtruck twelve as I finiſh'd the matter. 
Now (good ur) me, how high is the ſteeple ? 
For you can't beat it into my head with a beetle 
How it is to be done: Were the wager to find, Sir, 


A pritty plump girl, or a good glaſs of wine, fir 
| think 1 could: Ws weld os the belt ; SE 


But theſe crabbed hard numbers I ne'er could digeſt. 
Fail me not in this pinch, fir, whatever you do, : 


If = ſhould, my dear money away I ſhall throw : 
Beſides, all my friends, far, will laugh at me too. 


1711 


Lavits' D 141128. [Tipper]. 1711 


aw 
nn. 

a - 

_- — 


2 


„ 
# 2 


Anſwers to the geographical paradoxes pro- 
pounded in the laſt year's diary. © 


Solution of Paradox x, 
The vlaces lie under the two poles, 
Solution of Paradox 2. : 
The places muſt be go degrees from the ſun when he is in or 
near the tropicks. Thus, if the ſun is in the tropick of ca- 
pricorn, the places then will be under the artic- circle, or rather 
15 minutes (being the ſemgdiameter of the ſun) more north, 
for then it is day, becauſe the ſun is below the horizon: nor 
is it night, becauſe by the refraction of the atmoſphere the ſun 
to the inhabitants of that place will ſeem to be really riſen. 
The reaſon of ſuch refraction 1 gave you in my diary of 1700. 
Solution of Paradox 3 and 4. 
Is the center of the earth. | 
Solution of Paradox . b 
By Mr Robert Wilſon, to this effect, viz. Divers geogra- 
hers begin their firſt meridians at divers places. Thus 
tolemy at Cape Verd, (formerly one of the fortunate iſlands, 
Mercator, at St Michael's in the Azores. Blaew, at Tenerif 
in the canary-iſlands, &c. Now if you take (under the ſame 
lat.) 3 places (ſuppoſe 10 degrees) from each of theſe firlt 
meridians, they agree all in lat. and alſo in long. from thoſe 
3 reſpective places, and yet lie under 3 different meridians, 


in reſpect of the globe. 
| PI Solution of Paradox 6. | 
Mrs. Lydia Fiſher anſwers it thus: if one of the children 
ſails directly eaſt, and the other directly weſt, when they en 
compels the globe of the earth once (which is now eaſily done 
in a year) there will be two days difference in their age. And 
in 40 years thus ſailing, the one would be 80 days older that 

the other. : 

Mr Mark Moyle anſwers it thus: ſuppoſe the one live: 
within the artick Circle (where no day exceeds 24 hours 
and the other goes and lives in the parallel of lat. (ſuppoit 
of 73) deg. 20 min. where the day is 3 months long. an 
then returns, and both die; the one will be three month 
older than the other——Theſe were anſwer'd alſo by M 
Leadbetter, Mr. John Senhouſe, Mr. Will. Davenport. * 
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e to make them uniform, but which unavold- 


into one piece them uniforta, but which 3 
ably diſturbed the order of the dates. The ſolution to each 


queſtion will not be placed immediately after it, for that 

woulg bc mixing the aitic!es of one year with thaſe af ane 
ther; but the collection of new queſtions for each year will --- 
be made the laſt ar · ĩcle of that year, and then their ſolutions © ©}; 
the firtt article of the next year; by which means the col!t?:! 
legion of ſolutious will immediately follow the collection 

of queſtions, which will-be connection enough, and each 


queſtion will be aear enough to its orion, is e ES 
the author had inſerted ao TſoiutiSAZ BS e e ure 
ſupplied by way of notes: Ard the K gentle men now living 2 2 


who, in their juvenile years, haye got inſer: ed ſolutions that 
are either falſc-or inelegant; by tranſmi: ting to the editor ſuch © © 
cor rect ſo'utions as they could wiſh to have appear. may now-- © | 
have them ioferied inſtead of the old oncs, both for he im- | 
provement-of the work and the reputation of ſuch contri : 
DuroOrte 5 ot” " Sore he * e . 


0 


The fame order and connection of queſtions and ſolutions 
he will preſerve in the new miſcsllancoùs part, which is be- 
gun at the end of tbis number, and of which a few pages 
will be g ven in each ſucceeding one. This mifcellany wil! 
conſiit of new eſſays, diſſertations, queſtions zud ſolutions 
&c. and from the ꝓ r omiſed contriborions of many excellent 
mathemsticians, among whom are ſeveral of the fitſt rate, 
it ic preſumed that this mĩiſcellany will be the beſt of iis king 
that hath yet appeared. The contributors to it will pleaſe 
to direct their letiers ro Mr C. Hutton at Newcaſile upon Tyne, - 
till ſome more central place be appointed, And the ſyoner 
they lend their letters, the better: but it is requeſted that 
they ſend all their letieis for the ſecond number by the 


4+ 


middle of Septem ler at the lateſt. 


» d By _ 


To allow time for the circulation of this firft number, 


4 


1 the ſecond will not be pub'iſhed till the firſt cf November | 


this j ear, uoleſs otherwiſe advertiſed. _. 


. M Ho ſome part of the work will be given ſuch hiſtorical ac. 

counts as can be callected of the feveral Authors or COompi-— 

n lers of the original Diaries, with the years when each began 
and ended, &c. And io this end, all pei ſons ate deſirea tio 


As tbe editor will ſpare no pains 10 haye the whole work 
conducted in the beſt magnet, and to take cate that from the 
form and manner of printing & c. ta give plemy for be 
money, that the whole may come as low as poſſible; ſo he e 
hopes the publie will afford this attempt the encoutagemene 
which it ſo juſtly deſerves, by promotiog the fale of it allin 
weir power, and by diſcouraging any attempt te retard ß 
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Tris with much reludtance that I here addreſs the public en 

I the ſabje&t of ſome ung enteel tieatment which 1 have met 
Vith concerning this publication. If I know any thing of myſelf, 
I may be believed when 1 affert,* that my diſpoſition would 
never lead me to. give cauſe of controyerſy to any -perfon. . But 
when a man is attacked in a cowardly manner, and without pro- 
vocation; he would be wanting ro himſelf, if he ſhould neglect 
bis own defence fo far, as to uſe no meaus to annoy his enemy, 
or repel his attacks. How much more alloweble chen Pall his 

- defence be, when it is made with good natutę, and with a view 


EF 


* 


only to prevent the injury intended by his ene my. 
It is pretty generally known, that for about 2 year before the 
publication of the 1, numbet of this work, 1 had been sdver- 
Fs tiung the public of my intention of undercaking it; and durin 
2 that time, às well as for a long time befpre, had been uſing al 
means to procure an entire ſet of the diaries for that purpoſe. 
And as my chief intention in the publication, was, at the ſo- 
Jicitation of ſome of the beſt friends to the diary, ro preſeive the 
uſeful and entertaining parts of that valuable little book from 
being entirely loſt (aud by this means alſo it is evident that 
the original diary muſt be repdered more valusble, and the an- 
nual ſale of it much inc;eaſed);* ſo it was hoped that the at- 
tempt might meet with encouragement from every perſon who 
eſteemed the diary, or at leaſt that uo real friend to it would 
Attempt to diſcourage” it. But I was deceived in that hope, 
i - - . nd find that there are in tlie world people of other ſentiments 
4 For, jvſt aſter the publication of my iſt No. theie appeared 
1 another almoſt ſimiliat wotk; under the title of The Diarian 
© Repoſitory, which ſeemed calculated 10 be ſold nnder my adver- 
tilement, or to op the publication of that which had been ſo 
long and eaneſtly deGred, by dividing the {ale into two bianches. 
If Mir. S. Clark or A Society of Mathematiciuns (or by whatever 
name he may pleaſe to call himſelf.) would raiſe ſo ungenteel an 
oppoſition, it ill became Meſſts. Rebinfon and Roberts to encou- 
© rage it by publication, who were themſelves t that vety time 
appealing to the public, concerning what they deemed; nearly.n 
like unfait practice of another perſon ig the trade. Bur their 
deſign has been, in a great meaſure fraft;ated by the kind en- 
couragement of man; hundreds of, he public, Who have pur- 
chaſed the it No. of this work; and who may teſt aſſured of 
the conductor's grateful intentions for the fayourz and as ſome 
.  _ Iitrle evidence of it, he hath given four pages extraordinaiy in 
._ © thi- No. and as be gives more than denble the quaztity af that other 
work for the ſame money, it is very clear that the purchaſers of 
this work will have it compleated for leſe money then the ſaid 
- - Repoſitory, although it conſiſts of more than double the quagiiiy 
bof matter; that other work containing no more. than ihe Ma- 
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No. 8s. QygsTioxns ANSWERED. 61 


Solutions to the laſt year's queſtions. 
* 1. Qucſtion 11. anſwered by Mr. Tho. Goſling. 


The anſwer will be, as ſure as you're alive, 

Of half crowns nine hundred ninery and five, 

Of ſhillings two hundred fifty and nine, 

Of ſixpences ſev'n ſcore and ten (very fine:) | 
Which added together, the whole comes from thence 
To one hundred forty one pounds, eighteen pence. 


1411. 1s. 6d. : 


+ II. QAueſtion a. anſwered by Mr, John Boſwel. 


To pay the debt as you propoſe, 

There _ no other way than Saſs wo 
Which here below doth plain appear, 

In number ſev'n and twenty are. 79 
Guineas—z 2. 66. 100. 134, &c. by adding rh 34. 
Lewidores— 1136. 1093. 1050. 1007, &c. by ſtubſtr. always 43 
will give 27 anſwers, each two ſums making xoool. 


 Preſtion 


= 


„ LY 


4 IJ. Qu Es TION 11. folved. £ * 
The meaning of this queſtion is that the ſum of the fhyllings and 
ſixpences is 409, the ſum of the ſhillings and half-crowgs is 1254, 
and the ſum of the fxpences and half-crowns 1145 ;Ao find the 
number of each. That is, having given the ſums of every two of 
three numbers, to find the numbers. | 5 
Put x = the number of fixpences, the ſhillings, and 2 = 
the half-crowns. Then, by the queſtion, x + y = 409, y + 2, 
= 1254, and x + 2 = 1145. The ſum of the firſt and third, is 
2x + y + z = 1554, from which taking the ſecond, we have 
2x = 300; hence x = 150, y = 409 — x = 259, and 2 = 
1145 — x = 995. And the ſum of theſe all together amounts to 
borl. 34 66. 2 

| I II. QoS TIO&N f. ſolved. | 
Put x for the number of guineas, and y for that of the louis-d'ors. 
hen will 43x + 34% be= (1000 x 40 =) 40000; hence y = 
e = (by dividing) 1176 — * — ; confe- 


30, 
quently = a whole number, as alſo 4 tunes the ſame, 


36 Xx — 64 18x — 32 Le x 2 
a N — 3 = (by dividing) x — 2 + EF, 


| 17 
. x + 2 f : 
ence 17 S2 whole number = p; then » = 177 — 2. 


Mathem. — ET. This 


9x — 16 


bi: 


i. e. 995 half crowns, 259 ngs, 150 ſixpences, in all | 
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62 Lavrts' Diaries. [Tipper] 1511. 
III. Queſtion 13. anfaered. 
That lazy drone, who ſquander'd away, 
Thirteen days, and one third, in ſleep and play, 
In thirty aye (for all he nothing got) | 
Deſerv'd to have his bones broke, for an idle ſot. 
i. e. He work'd 16 days 8 hours, and play'd 13 days 4 hours. 


+ IV. 2ue/tion 14. anſwered by Mr. Nat. Browne. 
If you be diſpos'd, fir, to tether your horſe 
In a meadow that's very well ſtored with graſs, 
That juſt he may graze up an acre of ground, 
The length of the cord may hereunder be found. 
VIZ. 39 Yards. 2507375. | 


I V. Pueftion 15. anſwered by Mr. John Ford. 
Young maids oft ſpeak their minds with words ſo dark, 
That leaves a doubtful meaning on their ſpark ; 


Elſe ſhe might ſurely without words ſo plenty, 
As well have ſaid her age was eight and twenty. 


4 


Queſtion 


This written for it in the expreſſion y = ET rom TR 5 gi ves) 
1179 - 214; conſequently p = any even number = (ſuppoſe) 
n; then y =1179 — 43 u, and x = 34 — 2; where n1s any 
integer number. | | 

Taking ſucceſſively the numbers 1, 2, 3, 4, &c. for u, we have 
x = 32, 066, 100, 1234, 168, 202, 236, 290, 304, Re. 
y = 1136, 1093, 1050, 1007, 964, 921, 878, 835, 792, &Cc. 
III. QUesT10N 13. ſolved. Since the two products of each 
number of days by their reſpective prices are equal to each other, 
it follows that the ſaid number of days will be reciprocally as the 
prices ; but the prices are as 20 to 16, or as 5 to 4, whoſe * 15 9, 


and the whole number of days is 30; whence 9: 30 or as 3 10 
SI { 5 164 days worked. 8 
4 134 days idled. | 


+ IV. QuesT1oNn 14. ved. The number of ſquare yards in 
an arce being 4840, and a circle being equal to 3*14159 &c. drawn 


into the ſquare of the radius ; therefore 440 be ſquare 
3*14159 &c. 


of the radius, and conſequently the radius itſelf or length of the 


| 4840 3 X 
chord will be ED * 39*25073 yards. | 
{ V. QuesTroN rs. ſelved. Put x for the lady's age. Then, 
X 2 3 1 
by the queſtion, od 3: X : * 3X5 = > == 4; hence | 
"pt ALA 


—__ 
w 


I 


= 4X 7 = 3Þ. 


No. 8. _ QuvESTIONS ANSWERED. | 63 


* Oucſtion'16. being the Prize Pueftion, anſwered by Mrs. 
Va Wright, to whom I preſented the 12 diaries, accord. 


ing te my promiſe. Twill give it you in her own words : 


May 1, 1709. TONY mY „ 
Sun's longitude, from its ingreſs into aries — 51 28 © 
Oblique angle of the ecliptick and equator — 23 29 © 
Thence the declination that da — — 18 9 45 
Conſequently its merid. altitude in lat. 51 32“. 56 37 45 
The complement thereof to 9 is — — 33 22 15 

Then as the ſine of the angle 339. 22. 15%. 

To the baſe 253. 125 feet, 

So is the ſine of the angle 56. 37. 45. | | 
To the perpendicular 384. 307 feet the height of the ſteeple. 


555 Note, The true heighth of Bow ſteeple is 225 feet, 
for which at firſt I had proportioned the length of the ſhadow, 
but upon ſecond thoughts I alter'd it, for fear ſome, who had 
read its heighth in hiſtory, ſhould claim the reward, without 
having art enough to inveſtigate it by trigonometry. 


The anſwer to the perſon that ſent the 16th gaeſtion. 


Sir, Yours I received, and finding you are 
A pleaſant companion, and kind to the fair, 
thought myſelf bound to aſſiſt you in this; 
When to London I come you won't take it amiſs, 
If I give you the trouble to ſhew me your ſkill 
In chooſing a bottle, or a fair one that will. 
To fave then you coin, and prevent your friends laughter, 
Three hundred eighty four feet — a quarter 
Is the height of the ſteeple, within a ſmall matter. 


I received divers other anſwers in verſe, from divers other 
perſons, but have not yet room to repeat them. 
8 . The 


8 8 


* VI. PAI2 2 urs TIOo N 16. ſolved. 


This ſolution, at length, will be thus : 
The ſun's longitude being ſuppoſed 51® 28', and the angle made 


| by the equator and ecliptic 230 29“; by right-angled ſpherical tri- 


angles, as radius: fine of 519 28' :: ſine 239 29' : fine 189 of 45 
the declination for the time; to which adding 3828“ the com- 
plement of the latitude, there reſults 56 3) 45“ for the meridian 
altitude that day. Then, by right-angled plane triangles, the 
height of the ſteeple will he found by Mrs. Wright's proportion 
above, or rather thus, as radius : tang. 56937 45” :: 2531: 384˙31 
the ſtceple's height. | | ff 
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64 | LADIES' Dianre 8. [Tipper] 1711 
The echpfes of this year 1711. 


Six times this year will the two great lights of heaven be 
eclipſed, namely four times the ſan, and twice the moon. 

The firſt is of the ſun, on the 7th of 2 3 quarters of 
an hour after 9 at night; and, tho' inviſible to us, about; deg, 
eaftward in longitude from Coventry (where it is — 
the ſun will ſet about z digits eclipſed, on the ſouth ſide of it. 

The ſecond is of the moon, a great and total eclipſe on 
23d of january, near noon, and fo inviſible to us; but will 
be viſible near the meridian of our antipodes. It begins at 
Coventry at 27 min. 29 ſec. after 10 in the morning; the im- 
merſion is at 26 min. 30 ſec. after 11; the middle at 13 min. 
ro ſec. afternoon; the true oppoſition at 14 min. 24 ſec. after- 
noon; the emerſion at 59 min. 51 ſec. afternoon: the end at 
58 min, 52 ſec. after 1. The total duration 3 hours 3x min. 
23 ſec. digits eclipſed 19 and near a quarter. 

The third is a ſmall eclipſe of the ſun, on the 6th of fe- 
bruary at x ho. 11 min. 56 ſec. in the afternoon, but cannot 
be ſeen by reaſon of the great north latitude of the moon, 
except under the artick circle, where it is moſt conſpicuons, 
and about 79 deg. weſtward in long. from Coventry; at ſun- 
riſing, the ſouth limb of the moon will touch the northern 
limb of the ſun a little more than a quarter of a digit, or the 
48th part of the ſun's diameter, and therefore will hardly be 


perceptible. 


The fourth will be an N of the ſun, on wedneſday the 
ath of july, near 7 in the afternoon; and, if the air be clear, 
two third parts of the ſun's diameter will be ſeen to be dark - 


ened on the north ſide. h. m. 8 


The beginning is at — — 7 3 46 
The viſible conjunction — — 7 53 51 
The greateſt obſcuration —— — 35 52 ( P'm 
The end — — 843 40 
oa —P3 — 1 41 54 
The digits eclipfed = — — 8 35 40 
, . | eginnin 12 33? Nor. 
Moon's latitude ſeen at the { — - 8 0 


This eclipſe, where grea- 
teſt, can be but nine digits 
and an half, and that at 

ſun- ſetting under the artick 
circle, and longitude about 
48 deg. eaſt fram us. 


The 


The fifth is a total eclipſe of the moon on july 18, at nea? 
6 in the afternoon, but not vifible to us, becauſe the eclipſe 
ends 10 min. before the moon riſes. The beginning is at 4 ho. 
6 min. 34 ſec. after noon, Immerſion at 5h. / m. 3 ſ. Middle 
at 5h. 51m. 26 ſ. True oppoſition at 5 h. 53 m. 241, Emer- 
fion at 6h. 35 m. 15 ſ. The end at 7h. 36m. 181, Duration 
3h. 29 m. 441. Digits eclipſed 17 and an half. 

The laſt is of the ſun on the 28th of December at 3 h. 
gm. 53 ſ. in the morning, but by reaſon of the moon's ſouth 
at. augmented by her ſouth parallax, it cannot be ſeen by 


us, altho' the ſun is above the horizon, but will be both total 


and central in the ſouthern parts of the world. 


Two geographical queſtions propoſed againſt 


next year. 


1 Qucſtion 1. 
In what degree of latitude 
Does that ſoft female dwell, 
Who upon certain days might view, 
If ſhe obſerveth well, 
The morning ſun on th' ſelf ſame point 
Of compaſs twice to be, | 
Likewiſe his evening azimuth 
Twice in the ſame degree. 
Tell me ſweet engliſn ladies, for yu are 
Than her more charming far, and far more fair. 


Queſtion 2. 


In the Atlantick ocean from our ſhore 
Diſtant five hundred leagues, or little more, 
Lies the canary iſles, bleſt with good air, 
Sweet whiſtling birds, rich wines beyond compare, 
A mountain, the world's wonder's fituate there, 
One of the higheſt in this earthly ſphere : 
By us 'tis call'd the teneriffa's pike ; _ 
Whoſe lofty he id i' th atmoſphere's ſo high, 
That it ſurmounts all groſſer clouds o'th' ſky. 
Three degrees and an half, you may it ken, 
Or, (what's the ſame) two hundred miles and ten; 
Tor the refraction angle, you may make 
Allowance, (what is thought but meet to take j) 
Thirty five minutes juſt, of a degree. 
Now I demand what heighth the pike mult be ? 
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8 LAPDIE 85 DIARAIEs. "TTipper] 1711 
Ne Arithmetical Nugſtions. 
Sn « Queſtion 17. 


I happen'd one ev'ning with a tinker to fit, 
| Whoſe tongue ran a great deal roo faſt for his wit: 
He talk'd of his art with abundance of mettle; 
80 J aſk'd him to make me a flat-bottom kettle, 
That the top and the bottom diameters be 
In juſt ſuch proportion as five is to three: pa 
Twelve inches the depth I would have, and no more, 
And to hold in ale gallons ſeven leſs than a ſcore. 
He promis'd to do't, and to work he ſtrait went; 
But when he had done it, he found it too ſcant. —- 
He alter'd it then, and too _— had made it, 
And when it held right, the diameters fail 'd it: 
So that conan, 5 ſo often, too big, or too little, 
The tinker at laſt had quite ſpoiſed the kettle: 
Yet he vows he will bring his ſaid purpoſe to paſs, 
Or he'l] utterly pol ev'ry ounce of his braſs. 
To prevent him from ruin, 1 pray help him out, 
The diameter's length elſe he'll never find out. 


II, Pueſtion 18, by Mrs. Lydia Fiſher. 


What two ſums are thofe, can any ſuppoſe, 


If added together they muſt _ | 
Make 37) "a man. be ſure, and nine halfpence more, 
(Or ſixteen- pence-halfpenny juſt ?) 
But if by diviſion you make a deciſion, 
And the greater by th' leſſer divide; 
In the quotient wil reſt ſey'n and twenty pence jult : 
Come, ladies, this riddle decide. 
And to find out theſe nnmbers without any blunders, 
Pray tell me what courſe you will take: 


And if you can do it, and te the world ſhew it, 


And your true anſwer will two fr 


Amends, when I meet you, I'll make. 


Fa III. 2neftion 19. 8 
Pray try your kill two numbers for to find, 
Whoſe-ſum, when added, will be juſt one ſev'nth; (3) 
And if together they be multiply'd, 5 
Their product's four eight hundred forty ſev'nths. (147) 
Fractions, are called numbers 82 ſee, 
10h be. 


* 
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And how far 'tis from Biſcay from whence we begun. 
| Is, that the neare 


IV. Queſtion 20, by Mr. William Hawney. 
A famous genera] having ſerv'd his king 
Long time in wars, and had victorious been; 
For which his ſervice (with a pleaſant ſmile) - 
Aſlc'd of his king one farthing for each file 
Of ten men in a file, which he could then 
Make with-a body of one hundred men. 
The king conſidering his brave actions paſt, 
And ſeeming modeſty of his requeſt, . 
Gave His conſent :——To what will it amount 
In ſterling money? Take your pen and count. 


V. Queſtion 21. by Mr. Gideon Coſier. 


A gentleman, as he did ride, 
Near to a pleaſant common ſide, 
Some . ſnepherdeſſes chane'd to meet, 
Driving their flocks, whom he did greet. 
God ſpeed you well; and may you be 
As happy as you're fair, (quoth he :) 
. Proſper your flocks, and may they thrive. 
Tell me how — ſheep you drive? 
One of the damſels ſtreight oye | 
Sir, you ſhall ſoon be ſatisfy'd, 
For if the flock we ſhould divide 
Among us equally, each ſhare 
Is twice the number we maids are: 
But if for one of us you doo 
Count one ſheep, for the next count two, 
For the third four, for the fourth eight, 
So doubling at each maid aright, 
At the laſt maid the ſum would be 
As many as the ſheep you ſee. 


DPueft. 22. by Mr. Amos Fiſh. 


From Biſcay we ſail'd with a very fair gate, 
Our courſe was full north, and we fpread ev'ry fail; 
For the weather was curious, unclouded the fun, 
And for ſeveral days we*with pleaſure did run. 
But the wind coming croſs, we concluded it beft 
To alter eur courſe; ſo we ſteered full weft, 
Till our diff rence o, longitude was one degree more 
Than the latitude's diff 'rence we had failed before. 
Now, pray fir, reſolve me how far we have run, 
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688 LADIESs' Darnires. [Tipper.] 12118, 
To a ſtreight line, if drawn from the place where we be { 


To Biſcay, (accounting-60 miles a degree) 
Is ſev'n ſcore and ten miles, as ſure as can be. 


The Prize Dueftion for 1711, that whoever firſt anſavers 


ſhall have a dozen diaries. 


When tir'd with bus'neſs, or perplex'd with care, 
Or minded am to breathe in fragrant air, 
I to my Joneſome garden ſtrait retire, 
To ſoothe thoſe cares, and nature's works admire. 
Here rows of charming greens delight the eye, 
And here a chryſtal ſtream glides gently by: 
There lovely flow'rs adorn their earthy — 
Blended with curious dyes of white and red: 
But when one lovelier than the reſt J ſind, 
It brings the charming ſex into my mind. 
For of all beauties in the world we know, 
A beauteous woman does the reſt out- do. 
Within this place I have two lofty firs, 
Which above all my trees my mind prefers. 
Upright, and ſtreight, and taper to the top, 
On each of which a gilded ball I've put, 
Between each tree, when meaſur'd on the ground, 
In a ſtreight line, juſt ſix- ſcore feet Pve found. 
The higher tree one hundred feet contain, 
Four-ſcore the lower (both ſtand on a plain.) 
Between my trees a fountain I would place, 
(The better fill my garden for to grace) 
But ſo, that fram the ball o'th' top each tree 
Should to my fount of equal diſtance be. 
And from this fount a walk J would have made, 
And with ſuch nicety of art be laid, 
That as along the ſame I near or far do move, 
I'd equal diſtant be from each o'th* balls above. 
At this walk's end a houſe of pleaſure 1 
Would have ſo plac'd by art, that when I lie 
Upon my couch, to meditate, or read, 
Or ſometimes ſleep to eaſe my aking head, 
From ball to ball, and from-each ball to me, 
May equal diſtance from each other be. 

Come, artiſts, now revolve within your mind 
How theſe things muſt be done; and then to find 
How far my houſe of pleaſure plac'd muſt be | 
From th' fount, and from the bottom of each tree? 


This queſtion, and queſt. 17. of the tinker, &c. of this 
diary: alſo the queſtions laſt year of the Lady's Age, and 


of Bow Steeple, are good patterns how an arithmetical 


queſ- 
__nion 
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tion ſnould be compoſed: namely, to cloathe it with ſuch 
delightful circumſtances, as ſhould egg us on to the ſolving 
the moſt uſeful part. To heighten delight, whet the ima- 
cination, and ſharpen invention -all at once, to enlarge 
the capacity of the mind, and raiſe our pleaſure to the higheſt 
pitch it is capable of; and I hope the poerical artiſt will in 
time to come ſend me ſome ſuch queſtions as theſe. 


— 
— — — 


— — —— — * 


i 
Anſabers to the Geographical Paradoxes pro- 
pounded in the laſt year's diary. 
Parados 1, anſwered by Mr. Hutchinſon. 


Between the — pry and the line, 
That female I can ſhew, | © 
That twice the ſun on the fame point, 
Pth* morn, and ev'n, may view. 

And tho' our engliſh ladies charms 


. Excel her far by day, 


In ſilent Nox's ſoft embrace 
- She's no leſs charms than they. 


paradox 2, explained by Mr. Nat. Brown. 


That famous mountain Teneriff you call, | 
Whoſe towring pike o'er-looks this earthly ball, 
Four miles. and quarter is, and ſomething higher; 
A height prodigious that all men admire, (4281) 


Salutions 


7 


— 


* The ſolution of this paradox is only an eaſy example in plane 


trigonometry, in which the radius of the earth is one leg of a right- 
angled triangle, the ſum of the ſaid radius and height of the moun- 
tain is the hypothenuſe, and the angle included by them is equal to 
the degrees in the arc of the viſible diſtance. Now taking the re- 
fraction 35' from 30 yo! leaves 29 55“ for the ſaid angle, and 


21600 + 2 3˙14159 &c. = 3437*747 is the earth's radius in geo- 
graphical miles; then as the coſ. of 20 55“: rad. or fine of 90: : 
3437'747 : 3442206; from which taking 3437747, we obtain 4459 
miles for the mountain's height; which is a little different from the 
anſwer above given. LE +5 


"0 
2 


* 
*, 
F 
7 
4 
* 
N Ly 

by 
* 
1 

1 
* 
4 
n 
- 
* 
£ 
1 
"or 
15 
5 
* 
1 
* 


. 


* 


FO omg 


3 2 
2 


k — _ - 
$4 - * 4 
„reer 


70 LADIES“ DIAAIES. [Tipper] 1712. 
Solutions to the laſt year's Queſtions. 
I. Duchtion 17, anſwered by Mr, Rich. Parker.“ 


Before the laſt chriſtmas there came to my houſe, 

A jolly. fine tinker, who ſeem'd very chouſe; 

I aſkt him, If ſtore of good work he had got: 

He reply'd, that he had; but that he like a ſot, 

Undertook t'other day for a critical aſs, | 

* To make him a flat-bottom'd kettle of braſs, 

* Whoſe wideneſs at top' and at bottom ſhould be 

* In the ſame proportion as five is to three, 

The depth it ſhould juſtly twelve inches contain, 

* And that it ſhould hold in ale gallons thirteen. 

That he try'd many ways for to bring it about, 

And yet after all he could make nothing out : 

Which at length it had made him ſo wondrous poor, 

That work for a tinker he crys at each door; 

Who had braſs, and had money enough juſt before. 

The tinker's ſad ſtory did make my heart ake, 

So I gave him the meaſure each wideneſs would take, 

(As hereunder you'll find) for his kettle to make. 

With a great deal of joy then away went my friend, 

Crying, Have ye any work for a tinker to mend ? 

Any boles, any bellows, any pots made of mettle ; 

But he ne'er could endure for to hear of a kettle. 

Leſſer diameter 146390238. 
| Greater diameter 24.398373. 

The ingenious Mrs. Barbara Sidway,. in anſwer to this 
queſtion, propoſeth another very pretty one at the ſame 
time. | | 

Well, bonny brave tinker, to ſave thee from ruin, 
The kind britiſh laſſes are active and doing; 
. Becauſe that thou art a brave fellow of mettle, 
Take here the diameters both of thy kettle; 
One's twenty-four inches, four-tenths, very near, 
_ T'other fourteen, and ſixty-four cents doth appear. 
: 2 ö Quaſtion 


6 — 


* Il QUEsST1iON 19. ſelved. 

Putting 3 z and 32 for the top and bottom diameters, by page 
525 Menſuration, we ſhall have (3 X 64zz ＋ 42 z or) 196 22 
| . 2 — 1 * 3 
* 12 X :00023209 = 13: hence 2 = — ET0h 
= 4'880057 ; conſequently 32 = 14*640373, and 5 2 = 244400285, 
the two diameters required. | 


t. 


2. 


4 
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* Pucftion to the tinker, or his friend. 


But now if it was to hold as much again, 
And carefully lengthened at its biggeſt end, | 
(The whole being a fruſtum cone) I would fain know 
How much is the depth of that added below? | 


T II. Queſtion 18. anſwered, 
The firſt of your numbers, without any blunders 


I find to be one that is mixt, 
Fifteen the whole part, according to art, 

And juſt fifty one—fifty ſixths. (1544) 
Then, dear madam Fiſher, for I do not miſs here, 
Denominate ſeven times eight; (23) 
Thrice eleven of theſe, you may take if you pleaſe, 


So your queſtion is anſwer'd compleat. | 
| | Dueſftion 


Ld 


* Anſwer to the queſtion to the tinker, or his friend. 


If 52 and 34 be the diameters of the firſt or given fruſt m, whoſe 


altitude is 12, and 2 the altitude of the fruſtum to be added: 
Then, by fimilar triangles, &c. E ＋ 54 = the greater diameter 
of the part added; and fince the to contents are equal, we ſhall 


have Taz ＋ Sal + 142 ＋ 5a X 524 + 25 a?  & © 


18 aa + 1i5aa + 94a X 12, or + z+5!* +42z+5 * 5 Fas XZ 
= 49 X 12 = 588, or 2* + 90 25 + 27002 = 21168, Hence 
2 = 6:3847619-= the height of the part to be added. 

+ II. QUEzs$T1ION 18. folved, - 


Put 2 for the leſs number: then, by the queſtion, either 163 — 2 
ot 27 z will exprefs the greater: hence 27 2 = 164 — 2, or 282 = 
— then 2 = - = the leſs number, and conſcquently 164 — = 
= 15F4 = the greater. 

2 OTHERWISE: 72 
Let x = the leſs number; then 27 x = the greater, and 28x = 


164 = = ; hence the reſt will be as above. 


— 
3388 


"OTHERWISE. | 
Since, as above, the numbers are in proportion as 27 tor, and 


3 33 
| 1: = =theleſs number, 
their fum 164: hene as 28: 167 :: ; 3 we 
27 : 1574 = the greater 
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LADIES“ Diaries, [Tipper] 1712. Ni 


* III. Queſtion 19, anſwered by J. R. S. 
Theſe fractions I have ſet down below, 
The anſwer to your nineteenth queſtion ſhow. 
1: 4. 


WE x (1 C33 3 "I CITE 77 
+ IV. Oveſtion 20, \ inert? by Mrs. Kdway. 


Great _ deeds no poets lines expreſs, 
Nor worthy actions recompens'd in verſe; 
Numbers alone their merits muſt recount, 
See here below onde vaſt the ſums amount. 


100 
10 


= 173 denn N = e 97. PI 


V. PA 21, . by Mr. Alexander Weedon. 


Oh happy man ! what charms did you 23 
When ſuch a knot of fair ones came in ſight; 
It muſt _—_—_— and elevate your ſoul, 
And make it boundleſs too without controul. 
To ſee their lovely looks, their charming mein, 
Their modeſt bluſhes, as they grac'd the green; 
Their ſhape ſo raviſhing, that Cupid's dart 
You needs muſt feel quite 3 and through your ie 
When 


— — 1 


—_y 


„III. QUuz3 T1 0: 39. ſolved. . 
| 1 
Let _ + 2 and. —= 7 expreſs: the two numbers; then 1 


we 'z — — ; = — — 22 —= — hence. i 
oe OR * 77 8 e, ence 2 = 
. contiguancly 8.8 — + 1 FR > 
_ 154 7 e 256; 24” = 
Y | 
greater number, and — hn — 9 = the leſs . ex 
" us 154, 99- ca 


P 


+ IV. G 710 5 20. loc. . i" 


The number of variations of 10 in 100 are — ho * 99 X 7 | tri 
10 | 


9 
2 8 . 8 
* * _ * = x x62 = * - * 2 = 1731030486440 = en 
the — * of fankings = e ad. = = the ſum de- 
manded. 


2. 


the 
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When eight fair ſhepherdeſſes to your view, (8 maids) 
Were altogether met beholding 2 | | 
Who came to feed their harmleſs flocks of ſheep, 


Which daily they did on the common keep; 


The number juſt one hundred twenty eight, (128. ſheep) 


On which they did ſo diligently wait. 
Which numbers both do very well agree: 
The queſtion's ſolv'd as plainly you may ſee.“ 


Irs, Barbara Sidway, to Mr. Gideon Croſier, the propeſer. | 


The ſheep were one hundred twenty eight, 
The virgins, twice four, and a glorious fight. 
But honeft maſter Gideon Crofeer, 
_ Upon my word you ſent a poſer: 
Had not the number eaſy been, Sir, 
You might have whiſtled for an anſwer. 
For do but in your mind revolve, 
8 as this to ſolve, 
This ſame equation muſt reduce, 
As underneath you may peruſe, 
Where (a) the vowel, is unknown, Sir, 
Reduce it, and call me your own, Sir. 


r = rdaa. Or, 14 = daa. 


Vl. Prueſtion 22, anſwered by the ſame. 


Sail'd north. 188˙2 56 miles 
Sail'd weſt — — 248˙256 
Diſtance run — 436*512 


From Biſcay to the ſhip's place 311'555 
Suppoſe 


[+ 12 Ld a 8 


+*V.QvesT1ioON 21. ſolved. 


If 2 be put to denote the number of maids; then, by the queſtion, 


3X22 = 22 z will denote the number of the ſheep, and 2 2 2 
2271; hence, _——— by 2, we have 422 = 273; and, by 
extracting the root, 2 2 ?: From this equation, by trials, we 
eaſily find z = 8 the number of maids; and then azz = 128 
tic number of ſheep. | 


hen the quantity of 2 is an integer number, it is beſt found by 


trials as above. But if it be ſome infinite decimal, put the above 
equation into logarithms, and we have 42 x log. 2 = log. 2 + log. 
| . of 2; then 


ind the value of z by double poſition or the method of trial- ana- 
Aror. q 


r, Or *x50515 2 — Z = 301030, putting Z = 


Mathem. I 
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74 LADIES' DIARAIES. [Tipper] 1712. 
Suppoſe it plain failing; the anſwer you ſee, _ 


e if by Mercator, pray, what would it be? 


That handſome tarpawlin IJ almoſt durſt wed, 


7 , That has the true method thereof in his head. 


i <4 Anſwer to the Prize Queſtion, which was firſt anſavered 


y Mr. Henry Beighton, and ſoon after by Mrs. Anna 
Wright, Mr, Ford, Salt-aſſicer of Middlewich, and di- 


vers others. 


J lately heard your curious garden nam'd, 
For its exactneſs all o'er England fam'd : 


- 
mY = 


* VI QUESTION 22. ſolved. 


From the right angle B let fall the perpen- G B 
dicular BD: If AB repreſent the diſtance 
failed north, and BC the diſtance weſt ; then | 
will AC repreſent the diſtance between Biſcay D> | 
and the place arrived at, and BD 150 miles. 8 


Now by right-angled triangles we have ee 4 


| AC = CB: + BA, 
2c XBD racy XES4; 
hence, ſubtracting the ſecond equation from the firſt, we have 
AC —2AC X BD = CBA — 2CB X BA + AB? = 
CB — BA, and AC = BD + wVBD>+CE5 — BA> = 
15 VISO + 60* = 150 + 304/29 = 311'554944214 = 
the diſtance from Biſcay. V 
And, by adding the ſecond equation to the firſt, we have 
AC? + 2 AC X BD = CCB + 2CB-X BA + AB = 
CB + BA, and CB + BA = VAC + 28D X AC = 
A 6115549 &c X 311˙5 C49 &. = 436*500823 = the whole dil- 
tance run. | 
Alſo, by adding and ſubtracting the difference and ſum, we 


| 6*500Bz += 60 
have CB and BA - —— = 24825241 and 188*'25041, 


| The ConSTRUCTION is evident from the ahove proceſs, wiz. 


Make 4C = (FD + v BD: + CB — A =) the ſam of 
BD and the hypothenulſe of a rieht-angled triangle whoſe two legs 
are BD and CB — BA: then the ſum of the legs (CB + B/! 


being equal to (V TZI N AC) the mean proportional 
between AC and AC + 2 BD, the legs CB, BA themſelves will 
be = the half ſum and difference of CB = BA and the ſaid mcan 
proportional. 


Your | 


12. 


ſam of 
vo legs 
BA 
rtional 
cs will 
mean 
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Your lofty firs, ſo ſtreight, ſo ſmooth, ſo tall, 
Each of them crowned with a golden ball: 
One eighty foot, yet twenty foot out-done, 
By his tall fellow, towring tow'rds the ſun, 
Between your trees is plac'd a fountain clear, 
Nearer which ball, no mortal can declare, 
A pleaſure houſe is plac'd with ſuch nice art, 
That with the balls three equal lengths impart. 
And if from thence you walk to th' fountain clear, 
You to each ball at equal diſtance are: 
The diſtance then betwixt each' ball in meaſure, 
Alſo betwixt each ball and th' houſe of pleaſure; 
Likewiſe from th' houſe and bottom of each firr, 
And from the houſe unto the fountain clear, 
And from the fount to th' bottom of each tree, 
The lines below, I hope, will let you ſee, 
From ball to ball — — — ax 65525 
From each ball to the pleaſure houſe 121 65525 
From the lower tree bottom to the houſe 91 6515 
From the taller tree bottom to the houſe 69 28203 
From the houſe to the fountain — 52 67827 
From the lower tree bottom to the fount 75 
* From the higher tree bottom to the fount 45 


* The PRIZ E QUESTION. 


Let AD be the one tree, and BC the 
other. Draw CD the diſtance of the two 
balls. On the middle of which and per- D 
pendicular to it draw G E, and E will be 
the fountain. For then DE will be = 
EC by Eucl. I. 4. 

Alſo the required path, at the end of 


which ſtands the pleaſure houſe, will be 4 Fl 3. 


a right line E H perpendicular to A B, and ed 
= one leg of a right-angled triangle whoſe IF 
other leg is EA, and its hypothenuſe- 


H = the baſe of another right-angled triangle A D H whoſe per- 


pendicular is AD and hypothenuſe DH DC. — For, becauſe 
of the path's continual equal diſtances from the balls, it will be the 
uterſection of the horizontal plane and another plane perpendicular 


both to the line D.C and the vertical plane A BCD, and this inter- 


kQion is perpendicular to A B by. Eucl. XI. 19. 
The CALCULATION. Since (E D =) DA? + AE? = 


Ee. =) CB? + BE; therefore, by equal ſubtraction, 


10 DA: = AE? - EEB = AB X AE — £B; and. 
H 2 hence- 
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Conſequently AE and EB = — — : 


The ſame anſwered by Mr. Edward Walker. 


In your fair garden garniſhed with flowers, | 
Circled with chryſtal ſtreams, and charming bowers, 
—— pleaſure houſe from the clear fount muſt ſtand 
Fi ty two feet, with ſome odd parts behind, 

And from the bottom of the. greateſt tree, 
Sixty nine, more by an half mult be; 
And for the reſt, you here above may ſee. 


The eclipſes of this year 1712, 


There will be four eclipſes this year. The firſt is a ſmall 
but viſible * of the moon, on january the razth; it begins 
at x minute after at night, the middle is at 52 minutes aſter 
7, the end at 43 minutes after 8; the whole duration is 1 hour 
and 42 minutes, and will be about two digits and an half e- 
clipſed on the north fide.* The ſecond eclipſe is of the ſun, 
on the 22d of june, at ro at night, and therefore cannot be 


ſeen. The third is of the moon, the 8th of july, at 8 in the 
| morning, 


— zo 


” 


hence AE —EB = BC: — DA — 1002 — Bo? 
AB 120 


AB + 30 2 120 E30 1 


= 0: 


and 45, the diſtances of the fountain from the bottoms of the tw? 
trees. And DE=EC= 02 + BE? = 4/100? + »s* 3 
5 481 = 10965856099 the diſtance of each ball from the four: 
tain. Alſo DH=HC= CD =wy/DFIFFC =4/1207 +30 
= 204/ 37 = 1216552506, Hence BH = y/ HC — C= 
M20? X 37 — 1002 = 204/ 12, = 69'2820323 = the diſtance 
of the pleaſure houſe from the foot of the taller tree. AH = 


h 

7 

7 

7 
MHD? — D A? VOD x 37 — 803 =204/21 =9g1r*'651513399 4 
= the diſtance of the ſame from the lower tree. And EH a 
9 

2 

9 

Tt 


A HB? — BE? =4/20? X12 — 452 = 54/117 = $2:67826870 
= the length of the walk, or the diſtance of the pleaſure houic 


from the fountain, 1 
* This eclipſe [January 12] was obſerved as follows: 
I. At Greenwich by Mr. Flamſteed. "Toa 


He ſays the middle of the eclipſe was at 9 h. 40 m. 50 8. by th Th 
clock, or h. 34 m. correct time. At which time the chord of tu. 


eclipſed part of the moon was 24. 30: but the greateſt defect ond: 


the northern ſide was 8. 30. The moon's diameter 30. 48. * 0 
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morning, and therefore inviſible. The fourth is of the ſun, 
on the 17th of december, at x in the morning, and therefore. 
can't be ſeen, — | 


New Arithmetical Quęſtigns. 


& + 
* 
| 
. 
12 
£1 


ad 
I. Queſtion 23. The widew's caſe, by Mr. Lewis Even. 
Ingenious ladies, whom their ſtars benign 
Render'd their fates more happy far than mine: 
Aſſiſt, pray, fo may you never ſee 
Such diſmal days as heav'n allotted me. ; 
My-ſecond-ſelf, the one half of my life, 
Gre Whom-to ſurvive yields me the greateſt grief, 
begins The fates unkind has ſnatch'd away in's prime, 
alter T for this loſs ſhed tears more ſalt than brine; 
bond Depriv'd of all my joys and hopes at once, 
If The greateſt that all — could e' er advance; 
alf e of 
e ſun, | T be'ng 
z0t be OS = 3 
in the {I 
Tning, 3 II. At Upminſter by Mr. V. Derbam. 
1. M. - : 
Wt 6 15 A duſkiſhnefs upon the N. E. ſide of the moon. 
6 36 A thick penumbra on the moon. . 
= 30 6 37 The penumbra ſo denſe that it may be taken for the be-- 
ginning of the eclipſe. | 
ä 6 39 The eclipſe undoubtedly is begun. 
lt 8 31 End of the eclipſe is very near. 
he two 8-32 End of the eclipſe. : | 
5 8 324 Eclipſe is undoubtedly ended: 
> look 8:35 Apenumbra is left. { Th ene 
5205 f III. At Uratiſtavia ( Breſlaw) by R. P. Chriſtopher Heinrich. 
— 8 
is 39 A duſkiſhneſs obſerved on the moon. 
liſtance 34 $4 Beginning of the penumbra. 
1H 7 40 rx Beginning of thick darkneſs. 
1 3895 56 10 Aldebaran culminated; 
EH = u 38 7 Orion's weſtern foot culminated: 
9 11 18 Orion's eaſtern foot culminated. 
326870 5 38 33 End of the thick ſhadow. 
hoe » 44 4 End of the penumbra.. 
19 9, 17 Sirius culminated; | 
The ſolar time was meaſured by a pendulam-clock, and corrected? 
y the obſerved culminations of four fixed ſtars. And the quanti-- 
ws were determined by a micrometer in the teleſcope. 
by tha The ſhadow through the teleſcope ſeemed aſh-coloured, bluiſh: 
of the ud approaching to blackneſs. It began to appear above Ariſtarebus, 
fect oa ad then paſſed over the upper part of the moon. 


= 3. 


74 
Fr * \ 
1 1 r r 8 3 4 — 5 
, „ 
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SS 
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— Sa * 
8 = may 
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I be'ng with child the time my dear lay ill, 
He this proviſion made by his laſt will. i 
T'th' child ”th* womb, if male, two parts in three 
Of this his wealth he gave; one third to me. 
But if by, me the powers above are pleas'd 
The number of the fair ſhould be increas'd, 
Then I was to enjoy two parts in three; 

One third ſhould to my fair a fortune be. 
My deareſt dies: e're long was God's decree 
Made known, how he was pleas'd to deal with me: 
His bleſſed pleaſure was, that at one birth | 
I both a ſon and daughter ſhould bring forth. 
This double birth, unthought of by my dear, 
Makes th' execution of the will appear 
Ambiguous unto me, and therefore I 
Muſt needs 5 ſelf to better heads apply. 
Sev'n thouſand pounds my dear's eſtate is priz'd, 
In this odd caſe, I crave to be advis'd, 


This to divide according to the will ; 
Betwixt us three: I pray exert your ſkill. 7 
What ever priviledge the widows have / 

By force of law, moſt willingly I wave : 

To lawyer for advice I'Il give no fee, 

My huſband's will a law ſhall be to me. 
4 II. Queſtion 24, by Mr. Amos Fiſh, i 
IS T have holland, and muſlin, and ſcotch cloth. good ſtore, & 
bf J have cambrick, you never ſaw better before: B 
4 The number of ells of each ſort E can't tell, | Bi 
by But the. whole ſum together, I remember right well, Fc 
4 Was juſt thirty thouſand; nay, more I can ſhow, W 
i The firſt and the laſt I very well know, | N. 
1 Be'ng multiply'd together proved to be the ſame ſum, * 
99 To which the product of muſſin and ſcotch cloth did come, T} 
4 And the fquares of the holland and cambrick when join'd Te 
Ad In one fum, will be one hundred fixty millions you'll find. bs 
7 But the number of ells that each ſort did contain, An 
I I would willingly know, but 1 labour in vain, Bu 
I And if you don't help, I'm afraid of my brain. My 
.Þ One thing I forgot, which is proper to tell, Ka \ 
«| The holland was molt by many fair ell. Th 
5 III. Oaueſtion 25, by Mr. Alexander Weeden. * 
| If a ſquare piece of timber be = 
nc 


Exactly twelve foot long; 
Three inch the ſide o'th' leſs ſquare baſe, 
The greater, twenty one * 
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Then this I very fain would know, < 
How many feet in all; . 
And what's each ſolid foot's true length, 
From greater baſe to th' ſmall? | 


IV. Queſtion 26, by Mr. John Burnet. 


Suppoſe, fir, a buſhel be exactly round, | 
Whole depth be'ng meaſur'd eight inches is found; 
If the breadth eighteen inches and an half you diſcover, 
This buſhel is legal all England over. | 
But a workman would make one of another frame, 
Sev'n inch and an half muſt be th' depth of the ſame: 
Now, fir, of what length muſt th' diameter be, 
That it may with the former in meaſure agree. 


V. Queſtion 27, by Mr. John Wilſon. 


If to my months you ſhould add half their ſum, 
And one eighth more, and then ſhould ſubtract one; 
The reſidue would ſuch a number be, 

As twenty one being ſquar'd, aſſuredly. 


VI. Prueftion 28, by Mr. Henry Beighton. 


I hired a horſe, for to viſit my dear, 
(A lovely ſweet maid of complexion moſt clear :) 
At three pence a mile, for the hire we agreed; 
Te, So from London to Briſtol I nd with full ſpeed, 
Being miles ninety four, and it lyeth full wet : 
But when I came there my dear virgin I miſt, _ 
For ſometime before ſhe was gone to Welt Cheſter, | 
With a man, as they told me, ſhe huggl'd and kiſt, fir: 
Nay, ſo fond ſhe was of him, ſhe li't him to bed, 
And for ſeveral hours there with him ſhe ſtaid. 
nes This made me diſtracted.; ſo away I ſet forth 
pd 1 To Cheſter, which lieth from Briſtol full north. 
nd. I whipped and ſpur'd, and I ſcoured away, 2 
: And woman! falſe woman! was all I could ſay. 
hut the number of miles I did ride, I can't tell, 
My heart did with envy and paſhon ſo ſwell. 

When I came to Welt Cheſter, 1 found to my joy, 
That it was her own father had took her away. | 
I itreight made propoſals to marry his daughter, | 
But he ſaid he'd take time for to think on the matter. | 
From Cheſter to London we directed our aim, 

And at ſixty ſix miles we to Coventry came: u 

Where Ipreſs'd things ſo home, that we made up the match, 

But to Briſtal J muſt firſt ſome writings go fetch. Th 
e 
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(The road's perpendicular to that we aft came) 
And they promis'd to ſtay till I came back again. 
eager lover, you need not bid haſte, 
e nuptial joys he is ready to taſte. 
Upon my return, we to London did go, 

But the joy of our marriage tranſported me ſo, 
That I never enquired the miles I did go. 
Now the man for the hire of his horſe he ha 
And willing I am for to. give him content : 
But how much is due, neither him nor I know, 

No more than the horfe that I rode on, I vow. 
Pray, fir, be ſo kind as to tell me the ſum, 
And a bottle T'll give you when that way I come. 


The Prize 


; veſtion, (e "ten Diaries by lot) propoſed by Mr. 
Peter Hinge 


on, un. (a ſcholar in Ipſwich grammar, ſchool.) 


Of the regular bodies platonick, you know, 
The dodecaedron twelve faces does ſhow, 
That are baſes of pentangled pyramids join'd,. 
their tops at the centre. 
as large as each pyramid's bulk will admit, 
All the baſes be dug into concaves, to wit, 

pheres, cylinders, cubes too and cones, 
Into pyramids likewiſe; triangular ones, | 
And quadrangular alſo; of each of theſe tw 
(In each ſide one of them;) fir, can you this 
If the matter 'tis made of does weigh, bei 
For each ſolid foot ſixty pounds, and the 
Of each pentangle eight | 
By geometry, what it weighs juſtly explore. 


—— 


4 N 
E 454% fas * — A i. — * = fs z 2 — boy ” 2 * * — 1 8 n 
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Now, fir, I pray mi 


— — 
o 


ches be, and no more, 
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Solutions to = laſt year's Dueſtions. 


I. Queſtion 23, anſwered by Mrs. Anna Wright. 


HEN firſt the widow's mournful caſe I read, 

My ſympathizing heart with 

Her I'll affiſt, ſaid I, her doubts ref. 

Then in my mind I did the caſe revolve: 

Where ſaon the widow's ſhare by will I found,. 
To be no leſs than juſt two thouſand pound ; 

One thouſand pounds left to her daughter dear, 
And juſt four thouſand. to her ſon and heir. 


rief did bleed; 


In 


A 


3. 


h ad 
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I had a great many excellent anſwers to this queſtion by 
Mr. Moyles, Mr. John Wilſon, Mr. Newbold, Francius, 
Mr. Abel Ragg, and others; but having ſo little room to 
ſpare, my fair reader, I hope, will pardon me if J inſert but 
one more ſolution of this queſtion, and one only of each of 


the enſuing. 


* The ſame Oneftion anſwered by Mr. James Cole. 
Diſpel thoſe clouds which hover o'er your head, 


Since that your love, your deareſt love is dead; 


To weep, and mourn, alaſs tis all in vain ! 
For you can never bring him back again ! 

If whilſt on earth, he walk'd in vertue's ways, 
He now with joy ſings his redeemer's praiſe ; 


Which joy ſhall laſt beyond the reach or power 


Of time, with's teeth of iron, to devour. 

With winged ſpeed he's gone from cares belou', 

T' a place which mortals are too frail to know. 
Therefore with comforts calm your troubl'd mind, 
To think your huſband left thoſe cares behind. 

As for the execution of his will, 

And how the ſame you rightly may fulfil, - 

Look underneath, and there you'll plainly ſee, 

The manner how th' eſtate muſt parted be. 

(Here followed the anſwer, being the ſame as above. 


II. Queſtion 24, by Mr. John Newbold. 


Good Mr. Fiſher, J am your well wither, _ 
If draper or ſeotchman you be; 

And have ſent you the anſwer, as plain as I can, fir, 
Tho? unſkill'd in the commodity. 

In th* holland I'm right, and the cambrick white, 
But the other are dubious, whether 

Are the greater o'th' two, ſo I leave it to you, 
Till time will permit you to meaſure. | 

1 2 0 Twelve 


<———— A 


I. Qu ESsTION 23. ſolved. 15 
By the will, the mother's ſhare was to be the double of th 
daughter's, and the ſon's the double of the mother's ; wherefore 
they will be in proportion as the numbers 1, 2, and 4; and the 
ſum of theſe numbers being 7, it appears that the ſhares will be 

7» 7, and & of the whole eſtate: viz. 
+ of 000 l. = 1000]. = the daughter's ſhare. 
3 of 10001]. = 20001.. = the mother's ſhare. 
+ Of y000l. = 4000 J. = the ſon's ſhare, 
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Twelve thouſand the firſt, four thouſand the laſt, 
The other two are * eight and * ſix; (* 7. e. 8000 & 6000) 
But the number to each are out of my reach, 
There's no certainty what to ak. „ T 
Holland 12000, muſlin 8000, ſcotch cloth 6000, and cambrick 4000, WF 7 


+ HI. Queſtion 25, anſavered by Francius. 


The feet the timber does contain, below you plain may find: 

Likewiſe each foot's true length is ſhewn, according 1 2 
(mind. 

The firſt ſolid foot's length is 40136, the ſecond is 4220, 5 
the 3d is 4'4552, the 4th is 47272, the 5th is 50448, the 6th 
is 5*42, the 7th is 5876, the 8th is 6˙4408, the gth is 7*1656, 
the roth is 8*1352, the 11th is 9*5208, the 12th is 11*7c96, 
the 13th is 15*8776, the 14th is 29*4824, and the 25 is 219 104. 

IV. Que 


- A. * 


Stths 


—Y w | 


| 
« 
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7 
4 
1 
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2 
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4 
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+11. QuEsT10N 24. ſolved. 


This queſtion is unlimited, for there are four unknown quanti- 
tities, and only three conditions. And, to determine the relt, one 
of them muſt be aſſumed. | | 

Put 2, y, x, v for the four quantities; then 

z +9 +x +v = 30000 =a, 
yr, 
2 2 + vv = 160000000 =b, 

To and from the third adding and ſubtracting the double of the 
firſt, we have zz K 22zv +vv = 2x3; hence z t=v= 


MT Ez x5; then by ſubſtitut. in the firſt, we get y 4+ x +4/6+ 2 27 
=a; from this is obtained ) = N +2ax— xx: by al 
ſuming x = 6000, this expreflion gives y = 8ooo. And then : J 


— — 23) = 12000 and 4000. ; 


+ III. QUEs TION 25. ſolved. 
By page 159 Menſuration, the ſolidity of the whole piece will 4 


WEE ar xg Ing X 12 X 12 = 24624 inches = F 
- | 
144 feet. And if the fruſtum be ſuppoſed to be compleated to 


a pyramid; then, by ſimilar triangles, as 21 — 3 is to 21, or 
as 18 to 21, or as 6 to , ſo is 12 to 14 feet its altitude; and 


CE ů— = 
——— iu err 
* a 


« 
— 2 


— 


_ N 1 2 
< = AS 4 2 
SA 
. 
» 


and v = 


F 


— 


— — F + gi * = 
EY no OS 
2 2 


21 21 5 . : SE 
. hence — X 14 X 12 = 24696 inches = 14˙2913 feet = 
j the content of the whole pyramid, Whence, as ſimilar ſolids are ; 
12 3 5 
4/ | as the cubes of their like dimenſions, we 3 have 142916: or 
«4 1 * 2916 | N 
MN a 13*2916 :: 14 fect or 168 inches: 168 3 inches, and WI”? 
1 5 | : | 168 — inc] 


"Ea; ol. 

Trane; 
a FI AE 2G 
a + 


_—— 
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ro pleaſe his nice fancy unto h 
The anſwer that I have here placed below, (vi. 191067. 
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* IV. Queſtion 26, anſwered by Mr. Tho. Shepheard. 


The diameter's length if the workman would know, 
5 ( inches 


V. Dueſ- 


3 3 
016 14.2916 — 4/13'2916 
3 
142916 


vr 142916 — V 13:2916 X 69228 = the altitude of the loweſt or 
iſt foot. And in like manner all the others will be found as below. 


& 168” = 


3 
71429176 — V3 •2916 * 69˙228 = 40134 * of iſt foot 


3 3 | 
1 — zan; X 69˙228 = 4'2203= --- 2d 
44557 = - - = 3d 


47273 


2 2916 — Vir 2916 : Xx 694228 = 


Ver 2916 — 3 2916: * 69'228 = - - - 4th 


3 
at ore OY 0:2916 : x 69228 = 50442 - - - $h 


5 4205 = - - »- 6th 


3 

in cd 8':2916 : x 697228 = 
33 3 

1 aan 72916 : Xx 69˙228 = 
* aeg — v/ 62916 : x 69 ˙228 = 


$'8765 = - - - oth 
gth 
7:1649 = - = = 9th 


62406 = = = » 
* 64016 , gasig; x 691228 = 
roth 
11th 


3 3 
iN 32916 21916: Xx 6228 = 11'7093 = - - - 12th 
3 5 p 


3 | 
19 , 12916: x 691228 = 15 ˙ 8778 = - - = 13th 
3 
197 12916 , 


7 $2916 — * 42916 : * 691228 = 8 ˙ 1384 


J Z | 
'M 42916 -N 32916: Xx 691228 = g'5210 = = - - 


* 69*228 = 29'4827 = =- - = 14th 


the ſum 122 · 896 being taken from 
12 feet or 144'0000 inches, we have 


219104 =alt. of the 4 f. 


* IV. QUESTION 26. ſelved. 


Since equal cylinder: have their altitrdes reciprocally propor- 
tonal to the ſynares c their diameters, we ſhall have, As ;: 


— 
:: 185: 26157 Hg == 199-25 — = 1910671784 


BE 15 
inches = the Has req: red, 
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N 
* V. Queſtion 27, anſwered by Mrs. Mary Nelſon. 
To gueſs at your parts, by the length of your.ume, 
You're fit for the ladies, apd juſt in your prime, 
3 It any thing more in your praiſe can appear, 
4 Engage Mr. Tipper to incert it next yeat: _ 
4 But ſince I'm obliged your age to diſcover, 
F You're juſt twenty two years, and eight months over. 
L 7; + VI. Queſtion 28, anſwered by the ſame. 
or When this charming briſk laſs, you purſued ſo faſt, 
42 From London to Briſtol, ſo on in ſuch haſte of 
1 At three-pence a mile, as you agreed before, B 
4 I have ſet down the anſwer exact, and no more. M 
Ti Anſ. 51. 13. 24d. Anſwer WM © 
41 Rt | on 
4 | V. QuesT10N 27. ſolved, I 
| This queſtion being to find a number which being added to its ; 
i one-half and one-eight ſhall make 443 (one more than the ſquare 
bf of 21); or, ſince the ſum of 1, 4, and is „ to find a number — 
. | which multiplied by i flall produce 4423 wherefore as 13: 6 : 
4; 4925 — 34x8 = 27a months = 22 years 8 months = | 
4; 13 | - 
; N his age. 3 BAY 55 
44 + VI. QuesT10N 28. ſolved, — ad 
08 ; 4 ol 
i CONSTRUCTION. Make AB, AC per- u . 
4 


— * r LES + 
* LR RS _ * 
a 28 


—— 88 
A, — — 
r 5 5 E. 2 


the latter = 66 the diſtance between Cheſter 
and Coventry. Biſe&t AC in D, and with 
center D and radius D deſeribe a circle 
meeting AC produced in E and F; then 


pend. to cach other, the former = 94 the F * p 
diſtance between London and Briſtol, and 6 He X pen 


| | with the hypotl.cnuſe A E and baſe EG = / 549 
1 AB form the right-angled triangle AEG; ; G - 4 tt 
ſo ſhall E repreſent London, G Briſtol, — ved 

We | 


A Cheſter, and C Coventry. | 
For, (having drawn CG) by ſimilar triangles, G EY = Z A X El 
= {by the conſtruction) EAX AF ABA. 


— (\ 4 2 
CaLcULATIO N. Tbe radius ED = DB =4&/b A* + 43V* 
= VSA +33* =4/9925 = 54/397 = 99 62429. Hence UL 
— ED — DC =: 66:62429 = the diſtance from Coventry te 
London; GA = TE — EC? = DE — wn 
P 3 L G 
= 4/226*62425 x 38562429 =93'553855; and GCE 2X. 
or EC = 66:31141. Then GA+AE+L0G+ 
2GC=4 52*80566 miles = the whole diſtance travelled ; which 
at 3 d. a mile will produce 51. 135. 2 d. 166792 f. 


— 
a * 


- 


- - 5 nod — 8 

8 2 1 
3 CY 8 d N 1 * 2 
r * 43v _— « _— . 
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An ſauer to the Tinker's Queſtian, by Mr. Richard Parker. 


QUESTIONS ANSWERED. 


If the top of the kettle be lengthened on, 


(With a figure that's juſt like a fruſtum cone,) 
; nine cents, and no more, 
Will make it to hold twice as much as before. 


* VA ſcber to the Prize Quæſtion. 


Tho' I received ſeven anſwers to this queſton, only three 
of them were right, (viz.) Mrs. Barbara Sidway, Mr. 
Brighton, and one more (who deſired to conceal her name.) 
Mrs. S:dway's anſwer was very fine, and in good verſe, but 
ſo very long, I have not room to inſert it: I ſhall therefore 


Six inches and thirt 


only ſet down the anſwer. 


The dodecaedron weighs, after all the twelve cavities are 


cat out, 60˙65 27 pounds. 


85 


The 


— — 


Let ABEFGH be one of the twelve 
pyramids conſtituting the dodecaedron, 
nd C the center of its baſe: draw CD 
perpendicular to BE, and the reſt of the 
lines as 1n the figure. 


Putting A=8 = BE one fide of the 
pentagon or baſe, by page 410 Menſu- 


tion, we have AC= A oF . 3 5 | 


= 1'113516 A; and CD ZA tang. 
549 = *68819093 A = radius of the baſe 
ot the cone. And, ſince the greateſt inſcri- 
bed eylinder is known to be & of the cone, 


ne ſhall have h CD? N 3'14159 &c. 


* PRIZE QUEST10N ſolved. 


204 2 21491642 * 104 = the CG 
tle cone and cylinder together. But 


te greateſt triangle in the pentagon is gj FC, and the greateſt qua- 
Ganvle is BFGH; the ſum of theſe two is the A GHB + 
HN He „ js GC Ham 
$4 X s. 2089 =*"475 52825 43, anda ABFG=8IXGF= 
A tang. . BFI= 4? X -& tang. 729 = 153884175 A? ; the 
um of theie two is 201437 A2 = the baſes of the friangular and 
udrangular pyramids together ; and conſequently their contents 
ether will be 201437 42 X 4 AC.——Adding this to the ſum of 
cone and cylinder above found, we have 4'16353 A Xx 440 


:AZEFG. Now the A GHB = 


157386 43 = the ſum of theſe four ſoltds. 
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The Eclipſes of this Year. 


Of four eclipſes which will happen this year, only one of 
them will be viſible. The firſt is an eclipſe of the moon, 


may 28, near half an hour after 6 in the afternoen, and therc- 


fore inviſible. The ſecond is an eclipſe of the ſun, on the 
xith of june, halt an hour before midnight, and therefore 
inviſible to us, but will be viſible to our antipodes. The 
third is a viſible eclipſe of the moon on november 21. The 
beginning will be at Coventry 8 man. after 2 in the morning; 
the nucdale at 18 min. after 3; and the end at 23 min. after 
4 in the morning. The whole duration is 2 ho. 18 min. The 


digits eclipſed are 5 deg. very near. Lat. of the moon in the 
beginning 


— 


3 


Again, DA= 2 G3 ＋ CDS == : * 4 = 1*39901 7 4, 
and by ſimilar triangles A D: DC:: CA: 


—_— A = 58541024 = the radius of the inſcribed he- 
miſphere; and conſequently its ſolidity is *5854102A ” 12 
3*14159 &c. = 420183743. | 
Alſo, > ſquare may be inſcribed in a pentagon by placing one 
of its fidcs parallel to a fide of the pentagon ; and, by calcul: 
tion, it appears that, if z be the fide of the ſquare, z + 1*0604974 
will be the ſide of the pentagon; hence, if this ſquare be one fc 
of the cube, and the pentagon the ſection of the pentagonal py- 
ramid parallel to the baſe and diſtant from it the height of the 
cube, we ſhall have, by ſimilar figures, AC : BE:: AC — 2 
; 1706049744 C 3 : 
2 — 1106049743 hence z = 78568974 LAC X 4 = 54318024 
= the ſide of the cube: And conſequently the cube of this, 0 


160262643 = the content of it. 
Collecting now theſe three ſums together, and multiplying by:, 
we have 4:2516646 43 for the contents of the twelve cavitics. 


But, by p. 408 Menſuration, 5.43 2 N 7˙663 11894 
= the content of the dodecaedron. | 

Conſequently the difference of theſe two = 341145434 = 
1746:6646016 inches = 10108013 feet = ſolidity remaining: 
which at 60/6. a foot, weighs 6064807 7 1b. 

N. B. Falſe numbers (but no methods of ſolution) are given 10 thi 
guejizon in The Diarian Repofitory. 

A falſe ſolution is alſo given to queſtion 25 in that beck, di ima 
fo lids being uſed as ſimiliar nes. | | 

biber miſtakes are remarked on the covers of this number. 
\ 


8 One 
Icula- 


ining: 


40 ths 


Tl | 
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beginning is 45 min. 42 ſec. and at the end 39 min. 12 ſec. 
north deſcending, the lower or ſouth limb of the moon being 
darkened. The fourth eclipſe is of the ſun, on the 6th of 
december, 4 ho. 22 m. p. m. but inviſible to us, the ſun 


being below the weſtern horizon.“ 


New Queſt ions. 


I. Queſtion 29, propoſed by Mrs. Sarah Brown. 


I aſk'd my love when ſhe would wed ? 
She cry'd ſhe was too young ; 
And that ſhe would ſtill ſome years ſtay : 
IJ aſked her, how long: 
Until my years being multiply'd 
By't if and when you find 
(Bating one-ninth, adding one-third) 
Nine hundred lacking nine: 
I pray you, ladies, help me find 
What age ſhe'll be when we are joyn'd. 
| II. Que, 
* The 3d Eclipſe or that for November 21. 
This eclipſe was obſerved as follows: 
| I. At Rome by Mr. F. Blanchin. 


Time 
aftcrnoon 
k Mm. 
12 53 34 A ſtar in Taurus, by Bayer marked T, nearly applied 

itſelf to the moon's limb; obſerved by a teleſcope of 
12 palms. | 

!2 54 34 It was now hid by that part of the moon's limb, which is 
almoſt in the middle between the ſpots of Ariſtarchus 

| and Galilcus. 

14 © 14 Sirius came to the meridian, by which the times were 

verified. 

15 o s The penumbra in the limb of the moon, which before 

| was pretty dilute, is now become ſenſibly denſer. 

1; 4 20 The beginning of the incidence of the moon into the 
true ſhadow, on that part of the limb which is next 
to the ſpot Schickard. 

17 27 45 The true ſhadow comes out of the limb of the moon, in 

| a place marked out by drawing a diameter betwcen 

Ariſtarchus and Plato. | 


II. At the town of S. Joſeph, which is 3h. 52 m. 30s. difference of 
meridian from R. Obſ. Par. By F. Bon. Snerez. 
19 33 31 Beginning | 
12 56 57 End | 
The greateſt quantity obſcured was dig. 5 at about 11h. 45 m. 
| 1 2 | 
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II. Queſtion 30, by A. W. 


At London one morning the ſun ſhining plain, 
The ſhadow I found the juſt length of my cane, 
As I held it upright ; twas the tenth day of May: 
Now tell me exactly the time of the day ? | 


III. Pneftion 31, by Mr. Rob. Wilſon. 


A caſtle wall there was, whoſe height was found 
To be an hundred feet from top to th' ground: 
Againſt the wall a ladder ſtood upright, 

Ot the ſame length the caſtle was in height. 
A waggiſh fellow did the ladder ſlide 

(The bottom of it) ten feet from the fide. 
Now I would know how far the top did fall, 
By pulling out the ladder from the wall. 


IV. Dueftion 32, by Mr. Lover. 


Three farmers did meet, as they rode on their way, 
The firſt to the other two farmers did ſay, f 
If you give me two-thirds of each of your coin, 
Then eighty ſix nobles will be equal to mine. 

Nay, friend, ſays the ſecond, if I ſhould receive 
Three-fifths of both yours, the ſame ſum I ſhall have: 
But if from the two firſt, five-eighths the third take, 
Then his the ſame eighty ſix nobles will make: 
Inform me what each of them had at the firſt, 
Likewiſe in exchanging what each man diſburſt. 


V. Queſtion 33, by Mr. Peter Walter. 


A noble lady of as noble parts, 
Whoſe wit and beauty crown'd her queen of hearts: 
Her noble works the featned world amaz'd, | 
As did the caſtles in the air ſhe rais'd, 
In one of theſe a certain night ſhe laid, 
Nor did the caſtle's height make her afraid, 
Tho! in the air ſev'n meaſur'd miles 'twas rais'd, 
On the next morn betimes ſhe did conſpire 
By art to raiſe her ſeat a Rory higher : 
A fancy then had juſt receiv'd its birth, 
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When fell her ftandiſh down from thence to earth; 


At the ſame inſtant, ſhe a ſound did hear, 


Which came from earth, and pierc'd her tender ear: 


Well done, (ſaid ſhe) PII of my ſelf demand, 
(For why my fancy ne'er was at a ſtand) 
How long my ſtandiſh was in falling thither 


1713. 


How long the ſound was mounting till 't came hither. 


Come 


g 


1713 


her. 
Come 
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Come artiſts inform me how it is to be done; 
There are many can tell me, but aſk a round ſum : 
But knowing there generous perſons may be, 

Who will do it for nothing, fuch will oblige me. 


VI. Oueſtion za, by Mr. Joſiah Clayton. 


Sixty thouſand brave ſoldiers in battalia there were, 
Plac'd in a vaſt plain, and in form a long ſquare: 
Now on how many acres of ground did they ſtand, 
At two yards, three quarters, between man and man ? 
And how many in rank and in file will there be, 
When their length to their breadth is as two is to three? 


The Prize Pueſtion, by Mrs. Anna Wright. 


Within the glorious firmament ſerene, 

Amongſt the conſtellations there is ſeen 

The little bear, whoſe tail's end now doth rowL 

The neareſt to the frozen northern pole. 

But what ſtar *twas, is what I now require, 
O'th' ſecond magnitude that did appear 

To be to the north pole the next of all, 

When firſt God framed this terraqueous ball ? 

Since which are years (as. beſt accounts relate) 

Fifty ſeven hundred and fixteen-complete : 

Its diſtance from the pole, that time pray ſhew, 

And, when requir'd, I'll do as much for you. 

Ll 


— hone i — — 
* — 


1714. 
Solutions to the laſt year's queſitons. 
* I. Oreftion 29, anſwered by Mr. Lingen from Ireland. 
F happy man ! behold how long you are condemn'd to ſtay, 
Before your love, your pains to caſe, has ſix d the joy- 
ful day; | 


Tillſeven and twenty years ſhe'as paſt, relief ne'er hope to find, 


it near that age ſhe has arriv'd, then caſe your tortur'd mind. 
By 


—— 


— —— 


1 ů — 


I. Qu ESTO MN 39. felved. | 
Since & taken from 1 leaves 3, and this increaſed by + or 3 be- 
comes ; hence the queſtion. is to find a number whoſe ſquare 
multiplied by g may produce 891. | 
Conſequently, 11: 9:: Bg1 : the ſquare of the number, 
Or, VII: VON:: 391: T7 = NI N = 


27 = the number ſought, © 1 3 


— 
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By Mr. Joſhua Lover / Chicheſter. 


ince *tis a fair one this requeſt doth crave, 
loving huſband ſhe alſo ſhall have: 

ichly adorn'd with nature's comelineſs, 
nd let true vertue in each heart poſſeſs, 5 
appy are they thus providence doth bleſs. 

ut fince *tis age this fair one doth require, 

ey I am to grant her nice deſire: | 

f what number, when ſquar'd nicely and true, 


OH Y 


W hen one ninth, one third being put thereto, 
N ow twenty ſev'n doth a right anſwer ſhew, 


Arrest by Mr. Dan. Hatton of T ewke/bury. 


To a true lover, I diſcover, 
The charming maiden's years; 

Which ſhe may find, to eafe her mind, 
| Juſt twenty ſeven years, 

* II. Queſtion 30, anſwered by Mrs. Adway. 
London, laſt may the tenth, in morning time, 

1 trow, I calculate, or well project, 
The ſun's height forty five, the hour was nine, 
Minutes thirteen, ſeconds twice ten exact. 

+ III. Pueflion 31, anſwered by Mr. John Boſwell, 

Six inches, half a quarter, the top. did fall, 

By pulling the ladder ten foot from the wall. 


Aud by Mr. T. Buſey of St. Nicholas in Kent. 


The ladder's deſcent muſt certainly be, | 
From th' top of the wall, as here under you ſee. 
| "50126 feet = 6 inches 015 12. | | 
IV. 2ue/- 


— 


* IL QUESTION 30. ved. 


Suppoſing the ſun's declination may 10th, 1712, to be 20% 16 
2%; we ſhall have given the three ſides of a ſpherical triangle, to 
find an angle: viz. the complement of the declination 690 43˙ 280 
the complement of the latitude = 38028“, and the complement «t 
the altitude == 459, to find the hour angle, or angle between the two 
former; and which by ealculation comes out 41% 4r' 4” = in time 
to 2 h. 46 m. 445. which being taken from 12h, we have 9h. 13 m. 


16s. for the time required. | 
+ III. QuEsSTISiON 37. ſolved. 

By right-angled triangles, IOO — TE = 30 11 = 

0944987437, which taken from 100, there remains 5012563 fect = 

o 0180756 inches = the number required. ny 
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* IV. Queſtion za, anſwered by Mr. Edens. 


Your knotty queſtions of the farmers, I 
By algebraick art do here untye, 

All which you afk, exactly I diſcover, 
Becauſe o'th” art, I find you are a lover. 


The iſt had 3047 nobles = 101. rs. 54 d. 
2d — 4477 — = 14 14 44 888. 
3d — 3997 — 3 3 5 329. 


+ V. Queſtion 33, anſwered by Mr. John Newbold. 


Thoſe pyramids ſo often fam'd in ſtory, | 
For the world's wonder, and for Egypt's glory.” 
And Babylon ſo much by the antients prais' d, 
Muſt loſe their fame, now your valt fabrick's rais'd. 
The Alps, and Pico, ſeem their tops to droop, . 
And art bids nature's ſtately pride to ſtoop. 


187, 


The 


* IV. QUESTION 32. ſolved. 
Putting 2 = 86 nobles, and 2, , x for the iſt, 2, and zd per- 
ſon's nobles reſpectively; we ſhall have, by the queſtion, 
z +33 TIN = a, Or 3z T2 + 2x = 34, 
IZ TI = a, Or 3z+5y +3x = $4, 
x ＋ 2 ＋ 5 = a, Or 5z + S + 8x = 8a. 
Taking the 1ſt equation from the zd, we have 35 + Xx = 24, or 


224 - 3); this ſubſtituted in the 1ſt and zd, we have 


4 — 32 2 4 7. : 3 ; 
195 — 5228 * ; from 3 times the latter of theſe equations 


ſubtract 5 times the former, and there will be obtained 37 y= 194; 


bence y = 2 = 4477 nobles = 141. 145. 4d. 34+ 7. Then x 


172 * 
2 24 — 39 775 = 397% nobles = 13 J. 3s. Pyr d. And 2 
1 - ; N 
= = 77 30947 nobles 10. 15. 5 d. 157. 


fFV.QuEST1ON 33. ved. DE 
Since ſound flies 1142 feet in a ſecond of time, we ſhall have 
miles — 1142 feet = 36960 feet — 1142 = 127571 = 32˙36427 
ſeconds = the time of the aſcent of the ſound. 
Again, Since the times of deſcent are as the roots of the ſpaces, and 
10 E feet is the ſpace fallen in the iſt ſecond, wherefore 16 r: 
3696 


D = 4793778 ſeconds = the time 
161 f * 


36950 :: 1 ſecond : 


of the body's deſcent. 


* 


4 
= 
Ji 
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The vaſt ſicilian hill, whoſe jaws expire 
Thick clouds of duſt, and vomit flames of fire, 
Strikes not ſuch wonders in beholders eyes, 
Or ſtupiſies th' amazed faculties ; 
The architecture in their works does ſhine, 
As from the product of a power divine, 
To name the height would be but labour loſt, 
Yet 'fear your expectation ſhould be croſt, 
The numbers underneath, if manag'd right, 
Will ſolve th' demand, and give the tow'ring height. 
The time it was falling was 48 ſeconds. 


A ſauered by Mrs. Mary Nelſon: 


That lady ſo fair, (with her ſtandiſh) i'th' air, 
© ef fall from a place ſo ſublime, 
Ere it came to the ground, or made any ſound, 
' *T was near forty eight ſeconds of time. 
But before that her ear the ſound could well hear, 
So flowly it made its retreat, 
Great Newton ſo clear has made it appear 
*T was forty eight ſeconds compleat. 


I received nine ſeveral anſwers to this queſtion, with ſom: 
ſmall difference, in regard they calculated the acceleration 


of deſcent, and motion of ſounds, from different data. of 
771. 


which numbers were Pylander, Mr. Parker, Ricſtarde, / 


Jon, and Mrs. Sidwvay; who ſuppofing the univerſal meature 
to vibrate well at the caſtle, after anſwering the queſtion, 


has propoſed this following: | 
Now in return, good be pleas'd to try 
To find the cattle's height, when rais'd ſo high, 
That in what time the ſtandiſh fell down hither, 
So long the ſound was mounting till 't came thither. 
When the weight touch'd the ground, tell what degree : 
It had acquired of velocity. VI. Qu 


Ct — 


Mrs. S DPWA N' Ss Oeſtion ſolved. 
Putting a = 165%, b = 1142, and x = the height of the call? 


in feet. Then, as in the laſt ſolution, r will expreſs the time ei 


* 2 ö , ent: 
the ſound's aſcent, and VL — = the time of the body's deicen! 


x x bb * 
hence 7 = 9 a —= 81037473 fect = 15 mil 


1887 437 feet = the height of the caſtle. 
' - - And fince the velocity is as the root of the ſpace deſcendcc, i 
2 4 the velocity acquired by falling through a, we fhall have . 


Mx ::2a:2y/ux Uu = double the velocity ot foul 
or 3284 feet per ſecond. - 


1714, 


cht. 


e calls 


time ot 
eſcent; 


5 mile 
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VI. Queſt. 34, anſwered by J. Lewes of Landkey, Cornwall, 


If ſixty thouſand foldiers placed fo be, 
In rank and file, as two 1s to three; 
Place zoo in rank, and 200 in file, f 
And the queſtion to anſwer you will not fail. 
And on how many acres of ground they do ſtand, 
At eight foot three inches between each man; 
I anſwer, 'tis 92 acres of land. (and 155 Perch.) J 


By Mr. Joſ. Boydall. 
Your ſeſquialteral oblong ſquadron muſt ſtand 
On ninety two acres, and three fourths of land: 
And if they do your well-form'd order keep, 
The rank's three hundred, and two hundred deep. 

I received near 20 anſwers to this laſt queſtion: one half 
of them ſay, 'tis 93 acres and three quarters. The others, 
and the propoſer ſay, 92 acres and three quarters, and 35 
perches. The former, I ſuppoſe, forgot to make the number 
of diſtances leſs by one than the perſons. And tho' I received 
abundance of curious anſwers to each queſtion, yet I am ob- 
liged to omit them, and ſhall conclude the anſwers with one 
ſent from Birmingham, that conciſely anſwers all the queſ- 
tions. 

Till ſhe's full 27, your preud will not wed: 
But ſooner by ten years I hope to be ſped. O. 29 
The time of the mornin Gf; art we may truſt) 


Was 9, 13 minutes, 40 ſeconds juſt. 30 
If the bottom do ſlide ro feet from the wall, 
The ladder's top down 6 inches will fall. 31 


In anſwer to th' next, you'd think me diſtracted, 32 
Shou'd I put into rhime theſe'+ numbers ſo fracted. 
If a body deſcends 16 foot (as 'tis reckon'd) 33 
And ſound moves 1000 feet juſt, in one ſecond; 
Then in 48 ſeconds the diſh came to grbund, 
And 37 more returr'd back the 1 
200 and zoo of the ſquare are the late 
And 92 acres cover'd with a ſmall + & 
I write ſhort, but talk leſs, and out I go little; 
If you like ſuch a wife, I'm yours, Dor. Dolittle. 


T 30TT. 4477 39. 4 92 ares 3 rods. 
In this method Mr Will. Beriff anſwered all the queſtions 
except the firſt, | Anſfaver 


[TY 


* VI Qu ESTION 34. felved, 
As the ſides muſt be in proportion to each other as 2 to 3, and 
their product 60000, it is evident that they muſt be 200 and 300. 


| Then the ground upon which they ſtand will be = 299 x 24 x 199 


x 22 = 7199621 


1 Yards = 92 acres, 3 roods, 354 perchcs. 
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* Anfaver to the Prize Queſtion. 


To the prize queſtion propoſed laſt year, I received abun- 


dance of letters, in anſwer, (before Candlemas-day, on which 


the lots were drawn) out of which there were but four true 
anſwers, viz. by Mrs. Barb. Sidway, Mr. Rich. Parker, Mr, 
John Edens, and H. B. And that ſo many were miſtaken in 
their anſwers, there are two reaſons, Firſt, In Sir Jonas 
Moor's and ſome other catalogues, that ſtar (call'd by Kepler 
in his Rudolphine Tables Tertia ab Extrema in Cauda Dra- 
conis) 1s accounted of the 3d magnitude, and thoſe who had 
recourſe to theſe tables, took the middle ſtar in the great 
bear, or the ovard-ſtar in the little bear's ſhoulder, to an- 
ſwer the — But thoſe who took Tyco's catalogue, 
or Seller's northern conſtellations, where that ſtar is of the 
ad magnitude, truly anſwered the queſtion. A ſecond reaſon 
was, (tho' the difference is inconſiderable) ſome aſtronomers 
ſay the preſceſion of the equinox is 48, and others 50 ſeconds 


in a year. | 
At drawing the lots it fell to Mr. ohn Edens, who had 


ten diaries preſented to him, and anſwered thus: 

When th' great Jehovah fram'd the ſkies, 

He made the earth and ſtars likewiſe, 

And plac'd them all, as pleas'd him beſt, 

All rowling from the eaft to th' welt. 

Beſides that motion, he decreed, 

Contrarily they ſhould proceed; 

And make their revolution, 

Round to the place they firſt begun: 

Which in ſet times theſe ſubjects they 

Their mighty monarch's will obey. 

If the account is right, as you relate, 
Since God did-firſt this earth create, 
I'th* dragon's tail you may behold 

The ſtar which next the north pole rol'd; 
And if you view the ſcheme below, 


Its diſtance from the fame you'll know. „ 


The longitude of the firſt in V 1712 —— 29 11 14 


tar in Draco from m- ad. 124 33 30 
Longitude of that ſtar, 1712 - - © = 153 44 44 
Moved in 5716 years ſub. 80 52 53 
Remains the long. at the creation 72 5151 


Lat. according to Tyco, 66* 36' north. Then 
As the cotan. 230 30“: is to the radius :: ES, . 
So is the fine of 720 51! : to the tang. 22 33', which ſab- 


tract from the compl. of the ſtar's lat. leaves 30 12". hs 


e 


fro 
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As the coline 22% 33" To the coſine 50 12 


So is the coſine 23 zo To the coſine 6“ 48 
un- Six degrees forty eight minutes the diſtance of that ſtar 
ich from the pole at the creation. | | 
rue | ; 
Mr, Mrs. Sidway's anfwer. 


in That ſtar o'th' ſecond brightneſs that did roll 


nas At the creation, next the northern pole, 

ler Some call the dragon's tail; but others ſay, 

ra. Tis call'd of tail the antepenultima. 

nad Its diſtance then ſix degrees and one half, 

eat It has been much nearer, now further off. 

50 When father Noah threeſcore was, and odd, 
Aue, More than ſive hundred years before the flood, 
=. | Scarce ten minutes from the pole it ſtood.“ 

ers | | of 
nds By | | 

had * PRIZE QUESTION anſwered. 


The annual preceſſion of the ſtars being 50.336 ſcconds of a de- 
get, the preceſſion from the creation to the year 1760 will be = 


5715 + 48 x 50˙336 = 5764 x 50*'336 = 290136 ſeconds = 802? 
25' 36”, To this preceſſion add 3 ſigns or 90, the longitude of 
the north pole of the equator, and we ſhall have 5 8. 20% 35“ 36“% 
for the preſent longitude of the ſtar required; and the ſtar of the 
lecond magnitude, whoſe longitude is neareſt to that, and latitude 
65 ncarly, was the. pole ſtar required; which appears to be the third 
ir in Draco, reckoned from the tip of the tail, which is the ſtar 
marked, by Bayer, &. 

Now to find the diftance of this ſtar from the pole at the creation. By 
the catalogue of ſtars at the end of the Nautical Almanac for the 
year 1773, the latitude of & Draconis is 669 21' 157”, (its comple- 
ment 230 38' 447”), and its longitude in the year 1760 was 154? 
2 46”; from this ſubtract (802 35! 36“) the preceſſion ſince the 
creation, and we have 73% 275! 10“ for the longitude of this ſtar at 
the creation, whoſe complement is 169 32' 50“: Allo, ſince the 
diminution of the inclination of the earth's axis is 47“ in 190 years, 
in 5764 years its change will be 45 9g”, which being added to 239 
25 17” the inclination in the year 1960, we ſhall have 24 13 26% 
for the apgle made by the axes of the celiptic and equator at the 
creation. Hence in an oblique ſpherical triangle, we have given 
two ſides and the included angle, to {ind the third fide; viz. given 
one ſide 24 130 26” the diſtance of the pole of the equator from 
that of the ecliptic, the other ſide = 239 38“ 444% the diſtance of 
the ſtar from the pole of the ecliptic, and the included 2 = 169 
3 59 the complement of the {ts longitude : Then, by trigo- 
nometry, is found the 3d fide = 69 43 10” the required diſtance 
oi the ſtar from the pole of the equator at the creation. 
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Of the Eclipſcs. 


, % 2 * 

An eclipſe of the ſun is cauſed by the interpoſition of the 
moon's dark body between the moon and our fight, for th: 
moon being then under the ſun, doth come in a direct line 
between the ſun and our eyes, and ſo by the thickneſs and 
opakeneſs of her body doth obumbrate and hinder the ſun 
from ſhimng upon us; and this always happens at the con. 
junction of the ſun and moon, or new moon, but not at ever; 
new moon; but only when the conjunction falleth in or ner 
to either of the nodes, at which time ſhe hath little or ng 


. 


latitude from the ecliptick. 


An eclipſe of the moon is cauſed by the direct interpoſition 
of the earth between the ſun and her; then theſe three great 
bodies are all in one diametrical and ſtraight line, the dark 
body of the earth being between the ſun and moon, doth 
hinder the beams from ſhining on the moon, and ſo the moon 
having no light of her own, but what ſhe receiveth from the 
ſan by reflection, doth really become dark: and theſe eclipſes 
always happen at full moon, but not at every full moon, bu: 
at ſuch when ſhe is in or near the ecliptick. And although 


There will happen four eclipſes this year 1714, yet not 
one of them will be viſible in England. | 


The firſt eclipſe is of the moon, on the 18th day of may, 
half an hour after 7 in the morning, but not viſible to us, | 
the moon being then ſet, but may be ſeen in Newfoundland 
in America. | | ie 

The ſecond is of the ſan, the iſt day of june, inviſible, 

The third is of the ſun, the 27th of october, at 5 in the 
evening, the ſun being then ſet, therefore inviſible to us. 


The fourth eclipſe is of the moon, the 10th day of no- 
vember about noon, inviſible, | 


Theſe eclipſes this year being ſo inconſiderable, I will 
give you an account of as great an eclipſe as has happen'd 
inEngland theſe 50 years. It is of the ſun, the 22d dav of 
april, 1715, beginning 6 minutes after 8 in the mornin9, 
and laſts above two hours: the ſun will be ſo totally obſcured 
for the ſpace of 2 minutes and a half, that the ſtars will ap— 
pear as though it was night. A full account of this ecliple 
you ſhall have in my next. | 


— 
5287 
— 
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New Arithmetical Quęſtionr. 
I. Queſtion 35, propor d by Mr. John Wilſons 


Aſſt you ladies, that in art are ſkil'd 
And have the bitter ſweets of love once feld; 
You I invoke, and on your aid rely, | 


To help me in my great'ſt extremity. 
0 


Oh! how the ſcene is chang'd, as in a trice, 
I who could others counſel, want advice. 


My ſweet Eliza was ſo charming fair, 
That Dian's nymphs might none with her compare: 


Nor was her face ſo n as her mind, 

Her chaſte love free, and to her ſwain was kind. 

But above all, her intellectual part 

Was virtuous, witty; conſtant was her heart. 
This render'd me, when in Eliza's arms 

T lay, incirel'd ' midſt a thouſand charms, 

The happy'{t mortal breathing on the earth: 

But now my torment's far more worſe than death, 

Till you, fair ladies, your aſſiſtance lend, 

And give an anſwer to the lines 1 ſend. N 
Eliza's father, cruel both to me 

And to my dear Eliza, furiouſly 

Snatch'd my deareſt from m'encircling arms, 

And utterly denies our future charms, 

Till I ſhall count the portion of my dear, 


And what.he's worth in all, to him declare. 


Three ſevenths of 's eftate my dear's to have: 

© The other four to his own uſe he'll ſave. 

Now what's eſtate is worth I fain would know; 

© But he no more than this will to me ſhow : 

The pounds being cub'd, the product of that ſum - 


Will to a number of nine figures come: 


Which by the ſquares of eight and three divide, 
And in the quotient ſtil] there will abide | 
* Thouſands three hundred fifty two, and more, 
Nine hundred forty ſeven: On which I pore 

Both day and night; but I no good can do: 
Therefore my whole dependence lies on you. 


II. Queſtion 36, by Mrs. Barbara Sid way. 


A gardiner he had an upright cone, 
Out of which ſhould be cut him a rolling ſtone, 
The biggelt that e er it could make. 
The maſon he ſaid, that there was a rule 
For ſuch ſort of work, but he had a thick ſkull. 
Now help him for pity's ſake.  . © 
Mathem. 3 III. 2rue/: 
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III. Pueft. 37, by Mr. John Hodge, of Truro, in Cornwall, 


Two eſquires of late, of noble eſtate, 
Once happ'ned to fall at diſcord ; | 
Their wrath grew ſo high, nothing could paciſie, 
But the law or the point of the ſword. 
Their counſellors were a jolly briſk pair, 
And having good clients in hand, 
Reſolved to uſe them as friends (not abuſe them) 
As by this you may underſtand, | 
In tavern being met, they concluded it fit 
This matter in law to Bays 
So long as'they nine could change places to dine, 
And make but a change ev'ry day. 
How Jong muſt they fit, tell I pray? 


IV. Queſt. 38, by Mr. Crabb of Whitlackington in Somerſn 


A gentleman with his artif*cer did 

Agree tor building a round pyramid 

And for each foot ſolid the ſame did contain, 

Seven pence was the price; no more, loſs or gain: 

And now, I mult tell ye, it was his good pleaſure 

To have it be made, juſt after this meaſure; 

That when it was rais'd, in inches ſix ſcore, 
Twelve hundred and fifty foot ſolid be more 

Built thereon: and let the height in this caſe, 

From the top o'th' ſame, to the center o'th' baſe 

Be in proportion to the circuit there, 

As five is to four: and now obſerve here, 

*T'was alſo agreed, that for the ſame pay, 

To have a room in't, made ſquare ev'ry way, 

As large as the cone would admit of, I ſay. 

But I am in doubt, he can't do't alone: 

Pray help him therefore in building this cone. 

And th' girt at the baſe, with th' height to him give, 

With the fide of th' room, and what he muſt have | 

For building this cone, is all I do crave. 


V. Que}. 39, by Mr. Richards, of St. Thomas's, nigh Ex. 


The firſt king of Aſſyria, Ninus by name, 
Took to wife Semiramis, that valorous dame, 
Who repair'd old Babylon, when 'twas decay'd; 
And by her great courage made her foes afraid. 
But one thing to her fame I thank proper to quote, 
Which 1s of all others the moſt proper to note: 
Tis chat obeliſk of marble ſhe caus'd to be fet 
From the armenian rocks, and in Babvlon ſet. 


— — 


in: 
re 
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It was pyramid like; the baſe twenty foot ſquare, | 


Twas of one ſolid ſtone, and (as authors declare, 

If meaſur'd) one hundred beſides fifty foot high : 

This carriage was prodigious, you'll quickly reply. 
Now (pardon the wildneſs of my fancy) ſuppoſe 

Being unk in Euphrates, it were thence to be roſe, 
What weight were ſufficient this ſtone to raiſe up, 

Till the point of the ſame ſhould appear at the top, 

Or ſurface o' th' water? beſides how much weight more 
Muſt be added to bring it as it was before 

It was ſuch? I mean, the whole ſtone above water; 

For when we have done this, we have ſiniſn'd the matter: 
For I hope they'll take care and not fink it again, 

If Euphrates ſalt water its. weight will ſuſtain. 


VI. Pueftion 40, by Mr. John Newbold. 


In walking the ſtreet, I met with a briſk blade, 
An honeſt old lad, and a cooper by trade : 
He was merry in mind, but his. whiſtle was dry; 
You'd have laugh'd your guts out in hearing him cry 
Any buckets or tubs, any barrels to mend; 
Here's hoops of all ſizes: pray make uſe of a friend.- | 
| obſerv'd him a man of abundance: of tattle, 1 
And that moſt of his knowledge conſiſted in prattle; | F 
Then reſolv'd with myſelf that I'd give him. a. rub; 
do I aſk'd him to make me a conical tub; 
[ts baſe thirty inches, and a hoop there ſo wide | 
Should, if placed upright, the whole tub circumſcribe ; . 
And with the four ends of the diameters right, 
And hold in ale gallons, nineteen ninety eight. 1128 4 
To work he ſtreight went; but ſoon found that his {kil . 
Was too ſhallow the probſem propos'd to fulfill: | | 
do deſires in this letter the favour from you, 5 
To ſend the requeſt under neath very true: 0 
The depth of the tub, and diameter leaſt, 
And hopes that the ladies will grant the requeſt: 
and as a reward (now his brains are grown dunch | 1 
He'll treat them next year with a tub full of punch. ü 


The PRIZ E QUESTION, of 10 Diaries, to be determined by 
Lot among thoſe who an ſaber it before Candlemas. 


[As this Queſtion is propoſed: in very bad verſe, I ſhall 
here turn it into plain proſe. ] | 


In gauging a ſpheroidical ale caſk, I found the diameter of 
ine head to meaſure 18˙1 inches, that of the other 16, the 
ung diameter 20, and the diſtance between the two heads 20'6 
iches ; alſo, by the caſk 12 little obliquely, I obſerved 

2 that 


TOO Lavies' D1ARIES. C Beighton] Ihr, 


that the liquor juſt roſe to, or touched, the upper extremi. 
ties of the two heads. Having noted theſe dimenſions, I wa 
informed that there were in the caſk a ball of iron weighing 
65/6. another ball of lead weighing 90/56. and a cube of box, 
a foot ſquare. Pray what quantity of liquor was in the caſſ. 


* 


1715. 
Solutions to the laſt year's Queſt ions. 


* 1. Queſtion 35, anſwered by Mr. Peter Walter, and M:. 
| Ja. Cole, * Portſmouth. eh 


OOD fir rejoyce, now you your point ſhall gain, 
AT And in your arms your charming fair detain; 
Then to her father with aſſurance go, Ha, 
Tell him you do his daughter's portion know, 
Por 'tis the number which you find below. 
The father's eftate, 588 J. The daughter's portion, 252/, 


The ſame anſwered by Mr. William Vorley, avriting maler 
at Holbech, Lincolnſhire, 


You may marry Eliza as ſoon as you will, 
For I've found out her father's eſtate by my ſkull 
In arithmetick, if that I be right, ä 
To be 2 five hundred eighty and eight; 
Yet to be more kind, unto you Ii] ſhew, ) 
That pounds two hundred fifty and two, | 1 
Is her juſt portion. I joy her to you. 

This queſtion was anſwered by Mr. Meyle, Mr. Hatten, 
Mr. Shepheard, Mr. Crabb, Mr. Lingen, Mr. Gooch, Mr. 
Beriff, Mrs. Fone Folly, Mr. Hall, Mr. Elphick, —_ — 
lus, Mr. Hayward, Mr. Carter, Mr. Ragg, Mr. Widamv, 

Mr. Woodham, Mr. William Bainham, Mr. Edens, Mrs 
NMelſon, Mr. Williams, and others. 
| e II. Serv 


* * 
7 


— — 


| 4 58750 p 
| »I. QUEST10ON 35. folved. | 
Since the cube of the number of pounds in the whole eſtate ! 


equal to 352947 x 64 9 = 203297472, the number itſelf mull 
be equal to the cube root of this number, which is 588 J. = te 


whole eſtate. Conſequently 3 of 588 = 2527. is the lady's portion 
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* * II. Queſtion 36, anſwered by Mr. Newbold. 
Was | | | 

ghing Honeſt maſon, thro' Mrs. Sidway's perſwaſion, 
OX, 


I'll ſhew yu the way for to cut nt 
The greateſt cylinder out, of all cones without doubt, 
And this is the way you muſt do't : 4 
Through the middle £ its height, cut the cone right 
To its axis, and then you will find, 
A cylinder in this caſe, muſt have ſuch a baſe, 
For the greateſt to be of its kind. 


> Calk, 


muſt be cut thro” 4 of its height, agreeing to the propoſer. 
Mr. Williams, Mr. .{ndrews, Mr. Crabb, and Mr. Cole an- 
ſwered this queſtion, | | 


d Mr. 

| T III. Queſtion 37, anſwered by Mr. Tho. Dodd. 

in, ; 

May ſuch amuſements always end raſh ſtrife, 
Deſtructive of the peaceful ſweets of life: 

Had they but ſat each day in diff rent range... 

And liv'd to ſee how often they could change, 

520. They'd ſeen more days than all Methu/alah's 


Juſt twenty four, with fix and nine ſcore days. 


And by Mr. Lingen, and Mr. Nath. Kew, of Bath. 


How few can we find, ſo good of that kind, 
So generous, ſo wonderful civil; | 
T have felt the curſt claws of ſome traders in laws: 


Deliver us Lord from that evil. 


| ö They muſt have continued 993 years, and 186 days. 
arten, ; IV. ner 
„ Mr. 
ne phis KO 8 
nen II. QUESTION 36. ſolved. 


„Mrs 
From ſeveral ſolutions that have been given of this queſtion, it is. 
rery certain that the cone muſt be cut at one-third of its altitude. 


+ III. Ques Tron 37. ſolved. 


Nate "WM :52880 days; which, at 3654 days to the year, come to 99341 
f mv rears, : 
2 K 3 


ortion 


Mr. Beriff, Mr. Hall, Mr. Wylde, and Mr. Clayton, ſay it 


The time required will be =1 x2>Xx A4 (NG 8 * 
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* IV. Qugſtion 38, anſwered by Mr. John Newbold, I,. 
39 Evan, Mr. Abel Ragg, Mr. John Andrew, Mr, 
Nich. Stevens, and Mrs. Nelſon. . 


What human pleaſures more delight the mind, 
Or ſolid notions ſatisfaction find, | 
Than centred are in mathematick ſkill; 
The ſweet endowment of that ſplendid quill. 
The queſtion 38 is ſo ſublime, 
It makes the nine harmomous numbers chime 
Into a theorem of a high degree, 
Surſolid much adfected it will be; 
Which I determine by converging ſeries, 
And underneath have folved IS queries, 


2 feet inch. 
The circumference of the pyramid at the baſe, 41 6 
The whole height of the cone 51 10 
ee of the room 7 1 
The content in ſolid feet when the room is deducted, 
1878˙1093. The charge of the building, 54/. 155. 6d. 


V. Que. 


| % 
* IV. QuEsST1IoON 38. ſolved. 


Put a = *585398 &c. and 5x and 4x for the altitude and cir- 

cumference of the upper part whoſe content is 1250. Then its ſe- 
z 3 | 

lidity 1s _ = 1250; hence x = 4/7508 = 8*382697, Con- 


ſequently the altitude of the whole cone = 5 x + 1a = 51:913465 
feet = Fit feet 10*96182 inches, and the circumference of its bale 
= 4x +8 = 415308 feet = 41 feet 6369456 inches: Alſo, 


— 3 8 ——1 
by ſimilar ſolids, Tu: 5x + 10)? :: (= =) 2250-7 — z| 


X 1250 = 2375'14 = folidity of the whole cone. 


Now, if A=5x-+ 10 = 5191 3485 the altitude of the whole 
cone, and 2 = the fide of the infcribed cubical room; by ſimilar 


A | 
figures we ſhall have A: So: 4-2 : Izay/2; hence 2 = 


1 = 7921364 feet = 7 feet 11056368 inches = the 
1+ S922 5 

ſide of the room; the cube of which gives 497-05 for the vacuity. 
Taking this from the whole ſolidity (237 5˙ 14) we obtain 1878˙ 09 

for the ſolid part; which, at 7g. a foot, produces 54 J. 155. 6. 

352 4. e 
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3 v. Queſtion 39, anſwered by Mr. Newbold, 1] 


7 When noble thoughts inveſt a noble ſoul, 
And martial ardours all the mind controul ; 

When female ſpirits dare encounter thoſe 

Sad dangers we to fancy ſcarce fuppoſe; | 
Darting their courage through their ſplendid eyes, 
And maſter danger with the leaſt ſurprize : 
Oh! Semiramis, what ſtrange acts I fin 
Recorded of thy elevated mind,. 
Eſpecially the ſtately pile thou'ſt ſet 
In Babylon, has made thy works complete, 


And ſet the poets wits at ftrife to feign 4 


Sufficient words t immortalize thy name. 
Some fain would know how much 'twill weigh 
ch, when in the air, and in the ſea. 
6 And for to pleaſe the minds of thoſe. 
0 Their whole requeſts I here diſcloſe. 
| | Tun. caul. qr. Ib. 

od To raiſe it to the ſurface!  — — — 939 3 2 10 
ro bc added to raiſe it out — — 373 12 3 25 

The weight in the air — — — 13512 16 2 7 
ved. This calculus is according to Mr. Ward's tables of ſpeci- 

hck gravities, and differs conſiderable from thoſe taken from 
— WPeiloſophical Tranſactions. 


To this queſtion I received true anſwers from Mr. Peter 
Ward, Mr. Tho, Fearne, Mr. Crabb, Mr. Beriff, Mr. Hall, 


and Mrs. Carrington. 


Edens; although I conceive the queltion very well explains 
the meaning, yet I find moſt perſons were at a loſs in an- 
ſwering it. Tis no more but to find a fruſtrum of a cone 
. | that. 


ff — 


_——— 


a t EST.ION 39. ſolved. 

The ſolidity of the pyramid will be 20 x 15.9 = 40009 ſeet = 
34560000 cubic inches. Now by Ward's table of f. pecific oravities, 
2 cubic inch of marble weighs 1568859 ounces avoirdupois, and 
* of ſalt water 594894 ounces; and their difference is 973965 
— the 4 required to raiſe the point of it to tlie ſurface 
mne water will DE 973965 „ 34560000 = 336602 30˙ 402. 
ns 3 ct. 2 fr. 12 U. 64%. | oy nr TIO 

And it is evident that the who! 
neceſſary to raiſe the whole of it al 


e weight of the marble will be 
Ove the water. 


Mr. Edward Elphick, Mr. Abel Ragg, Mrs. Mary Nelſon, 


To the 4oth queſtion I received but one anſwer, from Mr. 


' 
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that will hold 19 gallons, and 98 hundred parts, whoſe grea- 
teſt hoop's diameter is zo inches, when placed perpendicular 
to the veſſel, ſhall touch the two ends of each diameter, 
the leaſt diameter muſt be 18˙236 inches, and depth 11'9104 
inches.“ 

Mr. Richard Ford anſwer'd all the ſix queſtions in one 
copy of verſes, which came too late to be inſerted. 


Anfwer to the Prize Pueſtion. 


To the prize queſtion propoſed laſt year, I received a con- 
ſiderable number of anſwers; but the difference among au- 
thors concerning the ſpecifick gravity of metals, and the va- 
rious theorems by which they found the content of the caſk, 
and its vacuity, cauſed ſome (tho' inconſiderable) difference. 
It would be endleſs, as well as needleſs, (in my ſmall room 
to give you an account of the whole operation, which cou] 
not well be explain'd without a figure of the ſpheroid, and the 
algebraick theorems deduced therefrom, and would thereby 
be troubleſome, as well as uncommon in a work of this na- 
ture; 1 ſhall therefore onnt that, and only incert fo much as 


anſwers the demands in the queſtion, T 
Mr, TI 

. . 3 Tt 
VI. Qu ESTIO N 40. ſolved. | Th 

Put 24 = 30 = the bottom diameter, 2 x = the top diameter, Th 
and A = the content in ale gallons. Then, by the nature of the - 


circle, Va a xx = the perpendicular depth; and, by page 159 
Menſuration, we have 4 x aa ++ ax + 3x X VA — ax X Thi 
| *18539 &c- = 282 A, where 282 = the inches in a gallon; or 


44 T aN TT x* Va — 4K ee 1A Now when A = de; 
N 8 314159 &c. A 


19'98 as in the queſtion, there is no number, taken as the value 
of x, will produce ſo great a content, the number 19˙98 being 
above the maximum. But to find the greateſt content the cafe will I 
admit of, put the fluxion of aa + ax TNT x aa —xx =to 
nothing, and we ſhall have o = aa—xx x a+2x — x X 
aa +ax+ xx = a3 +a? x —2ax? — 3x3; or in numbers 
x3 + rox — 75x — 1125 = o; or, putting 2 = , 
23 +22* —3z+9 = o; the root 2 of this equation is = 
1*9394; conſcquently 2x = 102 = 19'394 = the value of the 
leſs diameter when the content 1s a maximum ; and then the depth 


ay ag xx is = 11444, and the greateſt content = 


30* + 30x19'349 +19 349* X — X 28839 &c: = 19739 
ale gallons. 
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Mr. John Newbold, and Mr. 7ohn Edens, have geome- 
trically demonſtrated, and algebraically wrought each de- 
mand. An abſtract of which follows after Mr. Eden, an- 
ſwer in verſe. 


To the ingenious ſons of art I write, 
Who in the mathematicks take delight. 
To cenſure others 'tis not my intent, 
But to the gauger my reſpects preſent. 
Hard was his fate that he this barrel found, 
Such are not common in a gauger's round; 
For if they were, others as well as he, 
Would often at their ze plus ultra be: 
At his requeſt J here fend my aſſiſtance, 
And from each head to th' bung the diſtance, 
And what the barrel holds I make appear, | 
And what remains, tho” vulcan's craft was there. 
Now ſince this taſk did poſe the gauger ſo, 
Pray thew to him what I have done below. 
= inches 
The ſpheroid's greateſt diſtance from bung to head 12053 
The leſſer diſtance — — — — — _ 8'547 
The content of the caſk in ale gallong =— _ — 20'763 


The iron ball equal to cubick inches — — 217'048 
The leaden ball — — — — — 219717 
The caſk's vacuit _ — _ — 117˙814 
The box emerge — — — — 1723700 
The ſum, cubick inches — — — 2277579 

which are equal to ale gallons 8*076 


; which deducted from the whole content leaves 1122687 
ile gallons, the true quantity of liquor remaining in the caſte. 


At drawing the lots; Mrs. Anne Morgan won the prize, 


Mrs. Mary Nelſon, of Newmarket, anſcuert thus. 


Alas poor man! you're in a ſad condition; 
Who can refufe to anſwer your petition ? OE 
If th' ladies * you not relief with ſpeed, 

You may at laſt be fo reduc'd indeed — 

To ride like Hudibras, on ſuch a ſteed. 1 
But fince you are in ſuch a pitious caſe, | 

For once, III fave your credit and your place: 

Here underneath I've anſwer'd all your queries, 
Which gives me one fair chance to win the diaries. 


Here, ſollonb d the anſwer as above. 


a 


Mr, 
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Mr. William Crabb's anſcwer to the Prize Dueftion. * 


Why muſt ladies turn gaugers, unleſs't be for wagers, 
And ſave a young man from undoing: 
Muſt they be fri ightned all, with bullets and ball, 
And a cube too; but this enſuing, 
May make it more eaſie, if i it may pleaſe ye, 
To take care of miſtakes in the matter: 
For the cube I do fear, had no part in the air, 
Nor room to ſwim, kept it under water. 
{ Reſponſ. W 7 * 
: 


* PR1zE QUuEST10N ſolved. 
3 
1 


har A CDF be the WY BE the conjugate axe, and HM the 
ſemitranſverſe; CL || to HM, HN || to AC, H the ſcmi- 
conjugate of HN, and NO and SRI to BE. 


By the nature of the ellipſe, we have 
HB. GA: VH i- i:: Lk: KC;and, by compoſ. &c. 
Hi — H- CI: LC(=LK+KC) 

— LCx AED 
HB - GAT: LX e e e 
| | — 20. CK VIGO — grog? = 05 
M107 — 9105? + , — 83 f 
. HB c. 
rere ac B ELL 
| H- +y/HB —1 
20'6Xa/107 — 8? 
1 + 4/10* — $3 


= 12˙ 0537. 


And, 
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85 The Prize Queſtiou anſwered by R. Sandford. 


Well, look you here good queſtion ſpoil'd, 
Cot knoſe was nere ſee like, fir; 

Was put good ale for verjuice, child, 
Splut was in a paſhon ſtraight, fir. 


(The anfaver as above.) 
| Beſides 


he 


| : | BHYX KC. 
EXSN KBS: 22 : HM = 2 


—2 = 20070895. 


Alſo, by right-angled As, AC = V F DA = 
2062 ＋ 105% = 20˙62674; and fine of / ACL = TT = 
"06509048 = ſine £ NHM, which put , and its cofine = c. 
Then, by the nature of the ellipſe, | 

MHZ : HB? :: MHz — HO: ON; 
but HO HN Xc, and ON = NH X 5, wherefore 
MHz: HB? :: MHz — HN* X c: HNI X32, or 
N by ſubtraction F 
MH! — HBI: HB: :: MHz — HNIi N52 4 *: 
| HNW X52, or fince 5? +c? = 1 
MHz - HBI: HT:: MH — HN*; HN XII, or 
MH! — HBW XI: HB* :: MH* — HN* : HN, 
and by addition 
MH — HI. X,5* + HB? : HB» :: MH* ; HN?, 
and hence 
| | 5 
NH = = MHX — == — 
MHB* +5* X MH* — HB? 
MHXHB 
MHB* X © + MH X 5? 


= 20'01094-. 


15'15629. | 
H— GH GAS4IC _ 
but HR = 5 CY = 19537; and RR = —— = 


5525; and, by right-angled triangles, H9 = 4/2 + + 
= $:703517; conſequently 2 P = PH— HQ = W 
83 , en, 


Alſo, its ſemi-conjugate PH = MH + HB* — FN = 


7 
| 
| 
| 
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Beſides the above-ſpecify'd, theſe following anſwer'd it: 
Mrs. B. Sidway, Mr. IV. Stephens, Mrs. Stapler, Mr. 7ohn 
Whittingham, Mr. Boſwell, Mr. Ford, Mr. Berrifte, Mr. 7. 
Fenton, Conſt. Love, Mrs. Hill, and Mr. Mouſe, © © 


You tel] us a tale of a tub of good ale, 
That can buoy up the box in the liquor; 
But 'twas fill'd with rum, or elſe ſure with mum, 
Or ſomething ſtill ſtronger and thicker, 


The Ecligſes of this Tear. 


Twice this year, 1715, ſhalſthe earth in part be deprived 
of the ſun's illuminating radiancy, by the interpoſition of the 
opacous body of the moon; and twice alſo ſhall the moon be 
deprived in part of her ſun borrow'd luſtre, by reaſon of the 

earth interpoſing between the ſun and her. 


The firſt is a great eclipſe of the ſun, on friday the 22d of 
april, at 9 in the morning; vifble to us in England. 


The 


- 


—_ — * 


Then, by cor. 2 page 255 Menſuration, the content of the {ce 
ment APC will be 314159 &c. X MH X HB? X © P? X 
—1P9 | IS | 

a 
But the content of the box cube is 123 2 1728; all of which wil 
be immerſed, becauſe it is heavier than ale. Alſo, uſing Ward's table 
of ſpecific gravities, the ſolidity of the iron ball will be e 
255 4422975 
= ar5"04833; and that of the leaden one. 85 588, 4171. 
The ſum of theſe three added to the above ſegment, gives 
2287 ˙744 for the ſum of the deductions, | 


Now the content of the whole caſk is 2 E35 ＋ F Az X 
2618 HG + ZLI + CD? X 2618 HI | 
EB X GI + FA. X HG + CDz X HI Xx 21686 = 
58 55˙3142. | | 
From this whole content then taking the above ſum of the de- 
ductions, we obtain 35675 70 inches; which divided by 282, ve 
have 126590 for the number of gallons requiied. 


| 
ö 
| 


No. T2. rin. rog 
d. h. 
The equal time of the true & at Coventry, april 21 21 17 7 
The time of reduction ſubtract. — — 3 12 
Equal time of the true conjunct. of the ecliptick 21 13 55 
T he equation of time add, — — — I6 23 
The apparent time of the true 4 — — 2x 30 18 
Interval of the true and viſible 4 ſubt. — 19 57 
Interval of the viſ. & and greateſt ob. ſub. — 2 
The hourly motion of the from the © — 35 26 
The beginning of the ecli — 22d apr. 1 morn. 3 $-.S 
The beginning of total obſcuration — 9 9 3 
The middle or greateſt obſcuration — — 9 10 19 
The viſible conjunction — — — 9 10 21 
The end of total obſcuration — 9 11 36 
The end or full recovery of fun” 8 light — 10 19 
The whole duration — — 2 13 
The 
= M * This eclipſe was obſerved in England as here follows. 
| Places Obſervers | Begin. | Immer.] Emers. | 10: | tnd. | 
h. m. s. h. m. s. h. m. s. [Mm. s. | h. m. 5. 
pg M. Bridges ; 3 $360 
Bell bar M. Jones 8 62519 945|91327]3 4. 
— | 847 o[84930[z 3c|ro 21 57 
Cambridge M. Cotes 91437 10 24 30 
Canterbury M. Gray 810 © 
Cheſter M. Ward J) 57 40 10 6 35 
Crew M. Wright 9 2 8 2 010 9 0 
Dublin L. Archbiſh. 7 42 11 9 49 40 
Dublin M. Hawkins 7 41 30 | 9 48 45! 
Exon L. Bithop 8 55 os 59 4 10 o 0 
Lxon M. Hudſon 7 47 30 3 3010 o 30 
(Greenwich M. Flamſtced| 3 11 
King's Wald. M. Whitſide | 3 52 | 
bone 3 M. Rowland 752 30 | | 
London R. Society [8 6 9 9 389122603 231020 © 
Jo. ithamp. M. Hawkins 9 5229 924[4 2110 15 35. 
Norton- court D. Harris 8 8551913231914 220 591924 47 
Oron D. Keill 3 3011015 10 
lymouth M. Heines 741 8 45 308 50 04 30 9 54 30 
portcheſter | C. Chandler 9 22519 6152 501 | 
Salon D. Hollings 758 © | 1 4oj10 6 © 
Upminſter M. Derham [8 7419 10 5889 14% 3 S#jioargs 
Wanſted M. pound 8 6 379 9288972 45}; 20110 20 32 
Weymouth M. Hobbs 8 53 0858 [4 0 
Witley M. Baxter 759 o 3 15 10 13 © 
Mathem. * The 
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The digits eclipſed are 12 d. rom. 165. | No 
The lat. of the moon ſeen at the begin. o 20” ſouth aſc. 
The lat. of the moon ſeen at the end, & 50” north aſc.* Th 
This eclipſe will be central in the nonageſime degree, in C 
the lat. 59' 54” north, and long. eaſtward from Coventry The 
xo 30“ in the ſouth eaſt parts of Norway. The 
The ſecond eclipſe is of the moon, on faturday the th t 
Gay of may, half an hour after x in the afternoon; ſo -inyi- El 
fible to us. — 
The third is a ſolar eclipſe, falling on ſunday the 6th day The 
of october, at 11 in the morning. The 
The fourth is a viſible eclipſe of the moon, monday octo- The 
ber the ziſt, at 4 in the morning.“ The 
| | The MW The 
* | | 
. 58 Lat 
The center of the ſhade entered England about Plymouth, ard 
Paſſed over Exeter, the Devizes, Iſlip, Buckingham, and Hunting: 
-ton, leaving Oxford and Bedford on the right, and Lynn on the 
left, and quitted the coaſt of Norfolk about Wells and Blakeney, 
Its courſe making an angle of 52® 45' with the meridian eaſtwards | 
from the north. And its velocity 29 geographical miles in a minute A 
af time very nearly. the 
In ſome other places it was thus obſerved. J 
1 2005 eee : 1 Greateſt { uant 
| Places | Obſervers Begin. N )bſcurity End Apt 
Ih. m. s.] h. m. s. h. m. . dig. 
Paris [R. Academy 3 11 | 10 28 © 
Nurenburg 11 10 12 I 
Hamburg 3 57 Oro $3 30 11 3c the 
Kiel in Holſt. 9 14 0 0 19 20[11 29 c|il 2 pen 
Berlin J. H. Hoffman | 10 22 Ofix 34 1|il c tim 
Franckfort | s Jo £359. V a7 3@.. £4 10 -34 find 
Pirna Ib. Schmiderus o 15 ] o 30 ofrr 32 c|19 c 1 
Dantzick 9 40 2 12- 3 4© — 
Warſaw 9 49 0 b * 
Parma 5 P. A. Beccadelli 8 45 ß +" I 89. #45 oY bel. 
* 'This eclipſe was obſerved at Vanſted by Mr. J. Pound thus. al, 
1 — — Wn 
| App. time | you 
m. 8. | | Of 
J's 9 The eclipſe had been for ſome time begun. 
16 15 47] The middle, | 
17 38 2 the end. 1 
the 


The digits eclipſed were 81. Tie moon's diameter 33“ 400 


Uſefulneſs of the MATHEMATICRS, 111 
d. h. m. 8. 


The equal time of the true oppoſition at 
Coventry, october _ — — ? 30 26 I6 31 


No. 12. 


e, in - 
he time of reduction ade. : — 2 56 
entry The correct time of the true oppoſition =} 10 10 Bs 
e 2th the ecliptic RO i "nn 
ini. (Equation of time add. — — — +3 56 
a The apparent time of the oppoſition —_ 16 23 23 
hr of the true & and greateſt obſc. s. 5 5% 
Gay Wrhe beginning the 31ſt october, morning — 2 58 29 
The middle or greateſt obſcuration — — 419 3 
to» WW The end at — — — — — 5 36 33 
| The whole duration — _ _— 2 38 4 
The WW The digits eclipſed 7d. 5x m. 198. nor. 7 
| beginn. 35 43 
— WLatitude of) ſouth deſc. at the { Fi: * 
and 
ting⸗ 
1 the 


aue WM 4 type of the lunar eclipſe 
the 31/t of october, a quar- 
ter after 4 in the morning. 


I gave you an account laſt year, that the ſun's eclipſe on 
3"| Wi the 22d of april, is the greateſt that (I can find) has hap- 
F pened in England theſe 60 years, or perhaps a much longer 
time, or that will happen for ſo long yet to come. I do not 
*+| ff find that anno 1653, was total. | 

There will be two very large eclipſes of the fun, one on the 
11th of may, 1724, at 6 at night; the other on the rath of 
july, 1748, between 10 and 11 in the morning. There will 
before the year 1762, be 16 total eclipſes of the moon, an 
31 partile eclipſes. As alſo 15 viſible eclipſes of the ſun, 9 of 
which will be very conſiderable ones; an account of theſe 
you may meet with in ſome of my next. — 


Of the excellency and uſefulneſs of Mat hema- 
tical Learning. 


In all ages and countries where learning hath prevail'd, 
the mathematical ſciences 1 7 been looked upon as —_— | 
- | Cc 
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the chief and moſt conſiderable branches of it. And among! 
the ſeven liberal arts, no lefs than four of them are mathe. 
matical; namely, arithmetick, geometry, mufick, and aſtro- 
nomy. There is no ſeience in the world, that does improve 
the mind of man, ſo much as this; by giving it a habit of 
cloſe and demonſtrative reaſoning; by freing it from credu- 
lity, prejudice, and ſuperſtition; by rend'ring it exact, and 
capable of ſolving the greateſt difficulties; and laſtly, by re- 
gulating the imagination, and giving the mind the greateſt 
extenſion and capacity that human nature 1s capable to attain, 
The uſefulneſs of this ſcience 1s almoſt infinite, there be- 
ing ſcarce any knowledge, art, or ſcience in the univerſe, 
but may be alhſted and advanced by it. And indeed it is t 
this ſcience we owe the vaſt improvements of natural know. 
ledge in theſe laſt ages, and ſome of the moſt noble inyen- 
tions of the world. | 
Arithmetick is an art more liberal than all the reſt, for it 
makes ready payment for our diligence, in that it inſtantly 
gives the demonſtration of its operations, and ſets no leſſon 
which does not at the ſame time diſplay the perfection of its 
Jecrets. It has this in particular, Fhat you may find in each 
of its operations, that perfection which is vainly ſought. for 
in the whole circle of other arts. i 
Without it trade would go near to ruin: What would be- 
come of the nation, if by it were not kept the public accounts 
that regard the ſtate of the common-wealth, as to the num- 
ber, fructification of its people, increaſe of ſtock, improve- 
ment of lands and manufactures, ballance of trade, publick 
revenues, coinage, military power by ſea and land? Of 
which no perſon can truly judge without ſubjecting them to 
calculation. 
ls it not by this and geometry, that all menſurations of 
plains, as board, glaſs, painting, &c. and ſolids, as timber 
and ſtone, are performed, and {old by meaſure as well as 
cloth. Workmen are paid the due price of their labour, ac- 
cording to the ſuperficial or ſolid meaſure of their work. 
And the quantity of liquor determined, for a due regulation 
of their price and duty. | 
By theſe and trigonometry are performed thofe uſeful parts, 
as 1 acceſſable and inacceſſable heights and diſtances 
by ſea and land, laying down plans of particular lordſhips, 
incloſures, and taking maps of countries. What fortitying, 


attacking, defending, bombing, mineing, or quartering and} 


embatailing of armies, could be performed without the aſ- 
ſiſtance of arithmetick and geometry? How is it but by theſe 
arts, that building of houſes and ſhips, the making of teleſ- 
copes, microſcopes, ſpectacles, and all other optick glaſſes; 
the calculating of clocks, watches, and ſun-dials, and all 

"> | | © _ mechanick 
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mechanic engines and inſtruments, are demonſtrated and 
made ? 1 | 

Nor is its uſe leſs inferior by ſea in the art of navigation, 
on which the riches and fecurity of the kingdom depend. 
How vain and unſucceſsful would the merchant's pretenſions 
be to fetch home riches from any part of the world? Could 
the navigator ever hope to find his way (after a ſtorm) by 
ſea, without the help of aſtronomy, to know longitude and 
latitude, by the ſun, moon, and ſtars, and the other planets 
and their ſatellites in the obſervation of their diſtances, op- 
politions, conj unctions, eclipſes, riſing, ſetting, culminating, 
KC. 

Our ignorance of the ebbing-and flowing of the tides would 
argue a want of aſtronomy, as alſo the times and ſeaſons of 
the year, the obſervation of the feſtivals and faſts of the 
church, according to the firſt primitive inſtitution, could not 
be kept to a due diſpoſition, as to the returu of the ſeaſons: 
and the ſun's motion. | 

Nothing ſurely can more illuſtrate and give greater life 
and glory to aſtronomy, and animate its profeſſors, than the- 
generous encouragement her late ſacred majeſty and parlia- 
ment have now been pleaſed to give, by ſettling a reward of 
twenty thouſand pounds, on ſuch perſon or perſons as ſhall 
diſcover a more certain and practicable method of aſcertain- 
ing the longitude, than any yet in practice. And although: 
aſtronomy is in theſe days arrived to a great perfection, yet 
are there (I doubt) wanting a _ ſeries of obſervations. of 
the heavenly bodies, to effect the tame, | 

It was the opinion of ſome about 1630, that longitude 
might be found by the obſervation of ſomething below the 
moon. In purſuance whereof, Mr. Henry Bond, a mathe- 
matician, after 38 years _ and obſervation in 1676, pub- 
lihes a treatiſe, entituled, Eongitude found, by the magne- 
tick inclinatory needle ; which was by his majeity's appoint- 
ment examined by fix commiſſioners, celebrated men of their 
time, vis. Seth, Lord Biſhop of Sarum, the Lord Brunker, 
Sir Samuel Morland, Col. Titus, Dr. Pell, and Mr. Hook; 
and was farther confirmed by ſeveral obſervations in the 
ſtreights of Magellan; for encouragement of which, his 
— king Charles II. was graciouſſy pleaſed to grant his 
royal — for publiſning the ſame, with privilege for 15 
years, dated 28th june, 1676. But it ſeems this fell ſhort 
of its end, as all the methods of our modern pretenders to 
longitude have yet done. I heartily with it may be the glory 
of our age to find the ſame. | 

But as 'tis ncedleſs to ſay thus much of a ſcience that illu- 
ſtrates its uſes and perfections daily, I can but admire who, 
would be ignorant of its excellency, uſe, and benefit to 


L 3 mankindę 
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mankind? Who would not take ſome pains, to attain a com- 
petent knowledge of an art ſo truly valuable? 1 am confident 
there is no thoughtful and contemplative perſon but would 

find pleaſure and fatisfaQtion in the ſtudy of it. Twas from 
- theſe conſiderations, that in my vacant hours I have (tho 
meanly) endeavoured to introduce ſome parts of it into the 

world, by the enſuing method. 


Some Paradoxes propoſed, to be anſwered 
next year. 85 


A paradox is a ſeeming falſity, but a real truth; it is that 
which to unthinking perſons ſeems abſurd, or 1mpoſhble, 
but to a thoughtful man is plain and evident; the main drift 
whereof 1s to whet the appetite of an inquiſitive learner, and 
ſet him upon thinking. Although (ſays an ingenious author) 
the ſoul of man is a cogitating being, and its thoughts ſo 
nimble as to ſurround the univerſe itſelf in a trice; yet fo 
unthoughtful, and ſtrangely immur'd in fenfe, are the ge- 
nerality of perſons, that they need ſome ſtartling noiſe to 
rouſe and awake them, 

The propoling a paradoxial truth to the intellect, immedi- 
diately ſummons all the v of the ſoul together, and 
fets the underſtanding on work to ſearch into, and ſcan the 
matter. Tis no trivial buſineſs to awaken the mind of man 
to its natural act of thought and confideration. If therefore 
theſe enſuing paradoxes ſhall obtain this end, it matters the 
leſs if ſome of them, upon ſtrict enquiry, ſhould be found to 
conſiſt of equivocal terms, or perhaps prove little more than 
2 quibble at the bottom, | 


1. A Paradox by Mr. Moyle. 


Chriſtians the week's firſt day for ſabbath hold; 
The jews the ſeventh day (as they did of old); 

The turks the ſixth (as I have been told). 

Now, good fir, pray tell to me, 

How 1t 1s poſhble this thing can be, 

That ever a chriſtian, jew, and turk, theſe three 
Being all together in one place, may, 

In and upon one and the ſelf-ſame day, 

Have each his own true fabbath? tell, I pray. 


Some Geographical Paradoxes from an ingenious author. 


Par. 2. There is a particular place of the earth, where 
the winds (tho' frequently veering round the compaſs) do 
always bio from. the north point. p 

| 27 
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Par. 3. There is a certain hill in the ſouth of Bohemia, 
on whole top, if an equinoctial ſun-dial be duly erected, a 
man that is {tone blind may know the hour of the day by the 
ſame, if the fun ſhines. 

Par. 4. There is a vaſt country in Ethiopia ſuperior to 
whoſe inhabitants the body of the moon doth always appear 
to be moſt enlighten'd when ſhe's leaſt enlighten'd; and to 
de leaſt when moſt. 15 x 

Par. 5. There's a large and ſpacious plain in a certain 
country in Aſia, able to contain fix hundred thouſand men 
drawn up in battle array; which number of men being actu- 
ally brought thither, and there drawn up, it was abſolutely 
impoſhble for any more than one ſingle perſon to ſtand up- 
right upon the ſaid plain. f 

Par. 6. There are three diſtinct places on the continent of 
Europe, equidiſtant from one another, (they making a true 
equilateral triangle, each of whoſe ſides doth conſiſt of a 
thouſand miles) and yet there is a fourth place ſo ſituated in 
reſpect of the other three, that a man may travel on foot 
from it to any of the other three, in the ſpace of one artificial 
day at a certain time of the year, and that without the leaſt 
hurry or fatigue whatſoever. | 


New Queſtions. 


I. Queſtion 41, by Mr. Dod. 


A rakith ſpark the other night, 
(Who had learn'd ſome algebra) 

Came home half drunk, as well he might, 
From tippling all the day. 

His uncle chid him, and complain'd, 
He'd run thro” his eſtate, 

And aſk'd what he that day did ſpend; 
To which he anſwer'd ſtreight, 

The pence ſquar'd and involy'd into 
Five times their own ſquare root, 

Are pounds one hundred ſixty-two, 
Whence you may find it out. 


u. Queſtion 42, by Mr. William Tayfor. 


As I was walking out one day, 
Which happ'ned on the firſt of may, 
As chance would have it, I did ſpy 
A may-pole raiſed up on high, 

The which at firſt me much ſurpriz'd, 
Not being before-hand adyertiz'd 


Of 
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To town, and was deſir'd to tell his name. 
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Of ſuch a ſtrange uncommon fight, 

T ſwore I would not ſtir that night, 
Nor reſt content until I'd mates | 

Its height exact from off the ground: 
But when theſe words I juft had ſpoke, 
A blaſt of wind the may-pole broke; 
Whoſe broken piece I found to be 
Exact in length yards ſixty three; 
Which by its fall broke up a hole, 
Twice fifteen yards from off the pole; 
But this being all that I can do, 

The may- pole now being broke in two 
Unequal parts: To aid a friend, 

Ye ladies, pray an anſwer ſend, 


III. Pueftion 43, by Mrs. Boydell. 
An aged fire, with his two daughters, came 


My name, ſays he, 's a thouſand more than you, 
And I. and if, you add the other two, 

The number ef this preſent year they'll ſhew. 
The “ numr'al letters of our names (well ſet 
With the firſt letter of the alphabet) 

Make ſeventeen hundred, and fourteen compleat. 
I'll further add (to make the problem plain) 
Each ſingle name five letters doth contain. 


| 
| 


ſtands for 500, C. for 100, I.. for 50, V. for 5, I. for 1, Kc. 


IV. Queſtion 44, by Mr. T. Hayward. 


Within my garden, lying on the ground, 
A ſtone I've got, that weighs 300 pound: 
A little barrow likewiſe, ſix foot long, 
I've got; tho! little, it is very ſtrong. 
Now, firs, becauſe the ſtone lay in my way, 
I ſold it to a maſon yelterday ; ; | 
Who begg'd my barrow for to take it home, 
And call'd his two men; preſently they come; 
But one (being lately ſick) was very weak, 
More than five ſcore he could not undertake. 
How on the barrow muſt this ſtone be laid? 
Pray tell me; for this fellow is afraid, 
If he ſhould carry much, twould do him more 
Diſlcindneſs, than his licknets did before. 


17¹5 


No. 12. NEW QuEsSTIONS. 


V. Queſtion 45, by Mr. Tho. Shepheard. 


Suppoſe the earthly ball's circumference 
Be one and twenty thouſand miles in length, 
Beſides {ix hundred more. I fain would know 
How far the head of any one doth go 
More than his feet; (but yet I muſt diſplay 
The matter more, or you'll not find the way.) 
One that's five foot and ſeven inches tall, 
To go in 2 upon this earthly ball 
Ten thouſand miles exactly: That is all. 


VI. Queſtion 46, by Mr. Ed. Elphick. 


Kind fir, I pray, can you to me declare 

A lofty tower's height within the air: 

III tell you how the height you well may know, 
Which in a problem unto you I'll ſhow. 

If from the tower's height there ſhould be laid 
A plain, whoſe ſurface fine and ſmooth is made, 
To meet the earth; three hundred foot and four 
From the foundation of this lofty tower ; 


And then a body which in y_ s doth weigh 
ain 


Juſt fifty fix, you on the plain do lay; 

Juſt forty pounds will the ſame ſuſtain, 
From ſliding down on this deſcending plain. 
But, artiſt, I apply myſelf to vou, 

(The tower's height) to-calculate it true, 


The Prize Dueſlion. 


When Phcebus had up-heav'd his golden head, 
From the ſoft pillow of his ſea-green bed, 

And with his rifing glory had poſſeſt 
The ſpacious borders of th' enlighten'd eaſt : 

In Albion's channel, off from the cliffs of Dover, 
Where I could fcan that famous channel over, 
And make bright Callis thining in the eaſt, 

Our ſhip then lying almoſt pointing welt ; 
The day ſerene and fit for obſervation, 

I ſent a fi to form a ſecond ſtation: 
Then I obſerv*d*my angles for to be 

* Twenty four and eighty ſix degree; 
And at my ſecond I the object ſees, 


At | forty eight, a hundred twenty nine degrees. 


24“ and 86%, f 489 and 1299, 
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This being known, How far's each ſhip's from th' other! 
Likewiſe, how far off Callis and off Dover? 
But e' er the caſe determin'd will appear, 
The following lines to you J muſt declare. 
Being on Dover's beach an object I eſpy'd, 
Which on a wave from Callis bank did glide. 
In equal times it equal ſpaces run, 
From whence its rapid motion firſt begun. 
Forty five foot was each wave's true diſtance, 
And in a line approaching me did dance; 
* Two hours, twenty five minutes, ten ſeconds more, 
Ten thirds, thirty three fourths (the wave did roar) 
And thirty ix fifths, is the true time I found, | 
From my firſt fight to's breaking on the ground; 
Which was the —— I ſtood upon. 
Now I would know how far the diſtance run. 
Which being known (what undetermin'd were) 
If rightly managed) true proportion bear. 
- 2h. 25! 107% 10% 1 1 


* im. 


1716. 
Anfevers to the Paradoxes propoſed laſt year. 


Anna Philomathes agſwer'd them all. To the firft thus: 


PROM the place o'th' jews abode let the other two ſet out, 
The chriſtian eaſt, the turk weſt, and ſail the globe about, 
Then with the jew they'll agree when they again do meet, 
And all upon the ſaturday will their true ſabbaths keep. 


Paradox 2d anſavered, the South Pole. 


Paradox zd. If a burning glaſs be the nodus of a dial, and 
ſo contriv'd that the focus may fall on an iron or braſs plate 
or ring, on which the figures are deeply cut, a blind man 

may feel where the plate or ring is heated by the ſun, and 
which figure it is upon or neareſt to. 


To the 4th paradox the ingenious Anna Philomathes h 
anſwers : The light that falls upon any body, being always 
in a reciprocal duplicate ratio of the diſtance from the lumi- 
nous body : hence it follows, that not only in Ethiopia, but 
in all parts of the world the moon doth always appear to be 
moſt enlightned, at the full moon, when ſhe's leaſt enlight- 
ned, becauſe ſhe is then removed from the ſun farther than 
at the new moon, by the diameter of the moon's orbit. 
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The 5th paradox anſwered, according to Euclid. A plane 
can touch a ſphere only in one point, call'd the contact, and 
that perſon only who ſtands to that point (with reſpect to 
the center of that ſphere) can ſtand upright. 

The 6th paradox anſaverd. By an artificial day is here 
meant from ſun- riſing to ſetting. And beyond the tropick, 
and nearer and nearer the poles, the days are increas'd when 
the ſun comes on that ſide the equator from 24 hours long to 
about 100 days long, the ſun neither riſing nor ſetting in 
that ſpace of time. = 

Mr. Moyle anſwer'd 2, 4, 5,6; Mr. Eqdens, all; Paftora, 
the firſt, Mr. B. Graves, 1, 2, 5. Mr. Andrew, 2, 5, 6. 
ohn Hodge, all. Mr. Walker, 2, 6. Mr. Wylde, 2, 6. Mr. 
Coles, 1. Mr. Wentworth, 2, 6. Mr. Ab, 1. Tho. Andrew, 
, 6. Tho. Coach, 5, 6. J. Richards, 1, 2, 5. R. Hall, 1,2. 
and Cynthia Aris, the firſt, 


Solutions to the laſt year's queſtions. 


* I. Queſtion ar, anſwered by Mr. Richard Sandford. 


Well might his uncle blame the rakiſh ſot, 
For ſpending thus three ſhillings at a ſhot; 
Sure he'l] no longer trifle time away, 

But ſpend leſs in ale, more in algebra, 


The ſame anſwer'd by Silvia, 


Your 1 tipling ſpark, 
Might well reel home, when in the dark; 
I'll ſwear he was a learned blade, 
And has a learned reck'ning made : 
*Mongft pot companions he's no fool, 
Who ſcores by ſcale, and drinks by rule; 
But to prevent his uncle's loſs, »- 
I here explain the tippler's doſe. Ankl. 36 pence. 


If the pence in 162 pound be 5, and the pence ſpent be 


Sa; then this theorem ſolves the queſtion a = * = = 36. 


II. Que / 


— * PIs 


» IL, QuUEsT1ON 41. ſolved. 
Let x denote the pence ſpent. Then, by the queſtion x2 * 4a/x 
= 162 * 240 = 38880, or x*4/x = 7776; hence, by ſquaring, 


*, x or x5 = 77762; and conſequently x = 77767 == 36 d. 
= 36. 
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* II. Queſtion 42d, anfwered by Mr. Joſ. Jeacock. 


To aid a friend, I here intend, 
The may-pole's height to ſhow, 
So if you pleaſe, you may with eaſe 
Thus view it here below. Anſ. 118*398g yards, 


This is found by the 41th theorem of 1 lib. Euclid, 
III. Queſtion 43, anſwered by Philo Tipperus, and Mr, 


P. Proſon. 
Whilſt Lidia for Lydai you cunningly write, | 
You think you may ſurely enſnare us; David och 
But David is aged, and Lucia bright, Lidia 551 
So 'tis eaſy to Philo Tipperus 2 5 Lucia 156 
The daughters who to town with David came, — } 


Lucia was one, and Lidia's t'other's name. P. Preſon. 171 
D 114 


. Dueſtion 44, anſwered by Silvia. 


To eaſe the maſon's feeble man by true mechanick ſkill, 
The {tone upon the barrow plan thus to be plac'd I will; 
Of gravity the center lay, juſt ſo much next the ſtronger, 
That diſtance twixt the other may be two to one the longer, 


In queſtions of this nature the reſult will be; the greater 
ſtrength multiply'd by the ſhorter length, is equal to the 
leſſer ſtrength multiply'd by the greateſt length; and here 
the barrow's _— is not accounted for, otherwiſe it would 
require ſome fk1}1 in ftaticks to reſolve it. | 


v. 2ueſtion 45, anſwered by Silvia. | 


Your thought 1s odd, but juſt, the caſe is plain, 
Our heads in haſte, outſtrip our heels; 
And what in miles ten thouſaid thus they gain, 
(Unleis the man be drunk or reels) 
Without the help of magick or a ſpell, 
In arithmetick numbers, I will tell. 


* IL. QUESTION 42. ſolved. 


It is evident, from the queſtion, that the part broken off (63) 
is the hypothenuſe ot a right- angled triangle, whoſe perpendicular 
is the part left ſtanding, ind baſe equal to (30) the given diſtance 
which the top ſtruck the ground from the pole; and conſequently, 
by right-angled triangles, „632 — 30 = 4/3069 = 5s 3985559 


= the part ett ſtanding. To this adding 63 the part broken off, 
we obtain 118:3985559 tor the whole length required. 
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But what have chiefly luduced me to make this public appeal; -.- 
e ſome falſe aſſertions of Mr Clark's concerning. ſome part f 
y firſt No. I apprehend therefore, that 1 ſhall be excnſed is 
binting out fome of his numerous. ertors. in the Repoſicory,” 
the ſame time that I clear my ſelf of his naſpeiſionn n. 
I bad given a conſtru&ion of the eth diary queſtion, which | 
onſtmction he copied into his firſt; No, but at the fame crimes 
1d his readers that he had taken it fem Hawney's Menſu ra 
on, and boaſted to ſome of his acquaintance that he had de: 
2 aed me in ſtealing my conſtrucion from ihat beck, As 1 
id not know that there was any ſuch thing in Hawney's bock 
don this information, I applied to che book and there indeed 
und a queſt ion of a ſimilar nature with a conſtrud ion to it. 


* 


- Ed .. * 


6 t as different from mine as any two things of the kind can 
2 Wc; being fo eſſentially different, that what he does by one 
ght line and fix different excentzie circles; I perform by one ; 
ircle and fix parallel right lines, and luckily for me; mine is 
imoſt incomparably the ſimpler and eafier. He will bere then 
e liable to a very diſagrec able alternative, eit her with regaid | 
> his judgment as 'a mathematician ot bis honeſty as a manz 
or, either he con{d- rot diftingviſh the difference beriveen two + 
onftruRions which appear io be eſſentially different as foon-as 
een by any other perſon, or elſe he Knowipgly told a duwniight - 
alſhood.——T bis eonftiv&ion he bath preceded by another to ; 
he ſame queſtion, but ſo clumſy and laboured, that he may 
or ever temain in the unenvied poſſeſſion of the invention of 
: and this conſttuct ion is accompanied with a demonſtration 
x once worthy of itſelf and him, ſuch kinds of rhings (Il da 
pot know what to call them, for they are no quantities) beigngg 
ſed as nevet were thou ht of in gesmetiy; for hit kind fa © + 
cometrical quantity is the root of a line. if in my demopftra- © 
ions I ſometimes expreſs quantities by ſhort fy mbols, to adve 
dom and include as much as poſſible (and indeed quantities 5 
an be vo otherwiſe ex preſſed than by ſymbols, even words 
hemſel yes being nothing elſe), yet 1 hope I uſe ro expreſſions 


F 7 7 


In 
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that they muſt grope it gut as they can s but hen he pleaſes: 
0 ex pl ain it, we ſhall then perceive bow he has ma de his miſt „„ 
Many other errors and indceuracies arc here unnoticed 3. but E £4 
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's + ferment es came to 00 5 tos 1 ts: bis No üs 
IA many "of the names could be but juſt noticed; and ſone 
not at all; it is requeſted that all lei teis {poſt paid) for the ney 
No. be ſent ſo as 10 come to hand by the middle of Decemby 
at the lateſt; but the-'00n8- iney are ſent before that time, the 
better; 481 mall hve mo ei ſute ro conſider the ſolutions. &e, 8 
I any letters have tocome through London from ſome place be | 
Jod and their au hots be unwilling to frank them o C. Hum 
at. Ne ucaſtle, hey may frank them to London, directing them to: 
the care of Mr, Wilkie Book ſeller in St. Paul's. Church: y ard Londen 
ho will forward chem to ee but 7 oy wal ack Later in 
ee. 5 | * „ | 7 


11 is deſi red OP: all 1 new PEV IO ene may be W $ 
; ki 4 ſolution; . that their degroes of merit. % IN ee may 
the more. ell appear. OT TY 1 
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The queſt concerning 3 Looms anmbers in ach, reren 
is folved in Emerſon” 5 e 


Want srequell in a ae No. tall be ad ith, &e,) 
e he is GRE: eo add an 8 in N to the an, 
„„ eps + 97 


85 have N to 4 Ft many Gs by t 
eee, new queſtions, &c.. and others will be mote arreadet 
to in future. 1 have frequently inſefted ſeveial folutions- of the 
ſame queſt ion, which ſeemed quite neceſſary as thoſe ſolutiom 
date often almoſt as different as if they were folutiont of different 
- penbidns; and it being mote for the ſake of the-method of ſo · 
TINO than 2 thing elle that, HOY: one aught ever tobe wry 


; some enquize concerning. the quantity of Numbers which they 

| 5 may very eaſily calculate, by obſerving haw many.years each & 
rheſe Numbers include, as every (i ucceeding N contiis 
2227 ſame e of work with theſe, _ 


At the fir 1 Abend of oaniog this wtied⸗ « —f— dag m 
exactly as they were found, to bew the peculiarities of fpellion WM A; 
cc. but have been fince perſuaded to: make-correftians in bab 


rammar, bad verſe, obſolete ſpelling, ce. and ſometimes tun 
5 verſe into lain n 3 hops. 1 Nan obſerve ia aufe. 
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'Tis evident in the caſe propoſed, that while the feet de- 
ſcribe an arch on the earth's ſurface equal.to xoooo miles, the 
head will deſcribe a ſimilar arch of a circle, whoſe radius 
exceeds the ſemi-diameter of the earth 5 feet 7 inches: 
Therefore as the ſemi-diameter of the non is to the ſemi- 
diameter increaſed by 5 feet 7 inches: So is 100 geogra- 
phical miles, to an arch exceeding 10000 miles by 16˙23 feet, 
according to Van Culen's proportion of the diameter to the 
circumference, Viz. as 1 to 3˙14159 2653589793.“ 


VI. The 46th Queſtion anſwered by the ſame, and Mr. James 
Cole, Mr. Doidge, Mr. Edens, Mr. Willingham, Mr, 
Ronkſley, Mr. Wylde, Anna Phitomatha, Mr. Richards, 
Mr. Bower, Cc. 


Your tower's lofty and ſublime, 
Your problem rational and fine, 
Your method's juſt, I hke the notion, 
Which joins with numbers, weight, and motion; 
But ſure it is contriv'd to vex 
Our uninſtructed, ſofter ſex : 
You try our weakneſs, ſearch out flaws, 
By algebra, and ſtatick laws; 
'- Yet to untie your curious knot, 
Since *tis a homely virgin's lot, 
Pleaſe to accept my kind, officious aid, 
Who am a rural and mechanic maid. 


By a known principle in mechanicks, the accelerating vę- 
locity, or weight of bodies on an inclin'd plane, is to their 
accelerating velocities or weight in their perpendicular de- 
ſcent, as the ſign of the angle of inclination, to the radius : 
or as the perpendicular to the length of the plane, conſider d 
as an hypothenuſe; and therefore in this the proportion of 


the 
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* V. QUESTION 45. ſolved. 


1 
l 


21600 f WET 
2X 3'14189 Xe. inches, and 5 feet 
inches = 67 inches; by ſimilar ſectors, as radius: radius + 67 
: 10000 5: 10000 + the excels travelled by the head; or, by di- 
vifion, as radius: 67 :: x6000 : the. ſaid exceſs; that is, as 
. 2X 3141389 ts. 
21600 


Since the earth's radius is 


21600 
2X 3'I4159 &c. 
. 3˙141 59 &c. | 8 : | 
— 22 — . 1 2 . > 

| * = 194 3051 nches = 16˙2413 feet = the 
exceſs required. 4 
Mathem. 


2 67 : 20000 ; 


M 


— 
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the perpendicular, and the W 1p? of the plane; being given 

as 40 to 56, or as 1 to 14, Let the PErP. ſought: be =* 

ne hypothenuſe will be 1:4 * the baſe 304 feet = = 
then, 1* d6 x3 —x x? = 0'96 x* = "107 Euchd 7. and by 

| diviſion and evolution, 


+ 


= 44 — 0 &xõ 
OTOL eg 2 310˙27 feet Re 


c 

which 7 
Here Follows the a fers raft babe. ingenious 1 to all the 4 
e 5 que, ions, 2 on copy of verſes. | f 
n 


2 . Maſon, Ho: Northumberland. 


; pi 
The rakiſh ſpark. three ſhillings front, | Quel. 41. ct 
If that I took it right; W 
I having done, he ſwagg' ring vent, Pp; 
And took the may-pole's height; | ar 
Which h was in Verde: f 1 J eighteen, | 5 uh 
And nigh four-tenths Ls 
But Pari the Me." ne'er pad E een, | Eu 
Lydia nor Lucia. 
Then take one-third o'th' barrow's Tength, ( 
And thereon lay the weight, | 
Cauſe the one exceeds a third in ſtrength, 39 
"Twill counterpoize them right: N vib 
Then ſixteen feet one quarter more, | 43. an 
Let them bear it away, | of 
Or feet three hundred and ten, ſome oer 46. | 
They there may let it ſtay. bra 


kr, Eran, Walker, of Lynn, in this A anfwer'd al dre 


fer; as did Mr. Ambroſe e, except the 46th. 2 Ne 
Tan BY by: 

W 5 m 
VI. QUEST10N 46. ſolved. 1711 

Tt is evident that this problem may may be eafily, Conftruſii Wl = | 
thus: Make a right-angled triangle whoſe Spoikenutt and pet: 1 
pendicular are. 56 and. 40, or 7 and 5, or any two numbers pro- late 
\ portional to theſe; then make. another ſimilar triangle whoſe haſe AB 
may be 304; and its perpendicular will be the height of the cafe Wl fide: 
required. the 
And from the ſame principle, the Calculation may be given with- A 
| out algebra, thus: Since „5 — 5 = 4/24 the baſe of the 14. 
Grit f to which the other is ſimilar, we ſhall have as 4/245 - bc 
w 


_— S 304 3 
2 96 © 776 = 3103687 = the calle till ; 
| height. 


41. 


No. 13. sro ANSWERED 123 
I am ſorry no other perſons that have truly anſwer's them 
140. would take the pains to put le! Bie irie one 
Hort copy that might have had place here. 
, Prige Queſtion anfwered® 

To this queſtion, beſides abundance of falſe e 


2 


22 


ceived ten true ones, and becauſe I ſee ſo few aongſt ſo 
many ingenious correſpondents, I am apt to believe it was 
as difficult, as'twas an uncommon queſtion; for which rea- 
ſon I ſhall here give you the ſolution, and the algebraick 
method by which the ſame 1s found, 3 

Sir [ſaac Newton, in his Principia, lays, Let there be 2 
pendulum, whoſe length from the point of fuſpenſion, tothe 


| center of obſcillation, is the breadth. of any wave; th 


while the pendulum makes an abſcillation, the wave wil 
paſs over à diſtance equal to its breadth. From which, 
and the nature of pendulums, is raiſed che following theor et. 


; Let 
5 Ea ; 
ON A Ft 1 8 7 : F 2 
8 * The Px12% QuzsTION folved. 
bang the ſolution will appear a little clearer thus: Put p = 


39'2 inches the length of the pendulum, v = go the number of 
vibrations it makes in a minute, += 45 feet the breadth of a wave, 
and f = 143˙1896 minutes the given time. Then; by the nature 


of pendulums, * 12.6 Vp: v .. 123 = the number of vi- 


brations made in a minute by the pendalam whoſe length is the 
breadth' of a wave; but for every vibration. the wave will paſs 
oyer a diſtance equal to its breadth ); hence the wave moves over 


* wow % „% wow — —— — 


>.> 8 5 
* *. „Mat ker in each min. which therefore drawn into 


t minutes makes N. I. 2 rt. 15 X 978. == 
t v3 72.145:1696 X 4204/3 = 105605'2 feet = 29 miles nearly 
= the Jian betweln" Catuir ang Dover,! 777 3 34223 23% 

This diſtance being obtained; which is the fide CD of a quadri- 


lateral A4 B C D, of which the angles formed by the oppoſite "fide 


4B with the two diagonals BD, AC, as alſo witk the other two 
lides AD, PC, being given, the figure will be Conftrufted (as in 
the Rik, Oracle) c 2H TE 207 HRunY 

At the extremities A, b, of any line Ab, make the angles b Ae, 
4d, Abc, Abd equal to the given angles, and join c, d; fo ſhafl 
Al cd evidently be a quadrilateral fimilar to that formed by the two 
towns and two ſhips; and, conſequently, if de be produced to E, 


all dE be equal to ao 71 IP tween Calais and _ f 


0 WF 0 3% 11 


WE... L Sage a 
e r n bs 
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Let the diftance run be = a, the length of a ſtandard pendu- 
lum p = zz inches; the ſquare of the vibrations in a mi. 
nute = f*= 3600, 1 = 45 feet or 540 inches, the breadth of 
the wave, and 7 2 hours 25 min, &c. = x45*1696 minutes, 
alſo r=4; feet: then 7: p J: 27; but IE = to the 
number of vibrations it will make in a minute, and multi. 
plied by r will be the feet the wave will move in a minute; 


bur 7 3 and conſequently, by reduction, @ = 


4 | 
rt * Ys r05600 feet = 20 miles ſought, or the diſtance 
from Calais tg Dover. | r | 


In this following figure C repreſents Calais, D Dover, 4 
the firlt ſhip, B the ſecond, 


Then Pr 
"Cal. to Dov, Cto D 20 mil. — 
Dov. to iſt ſn. BA 13˙5192 4 


| Dov, to ad ſh. DB 18˙1583 £ 
From 4 Cal. to rit ſh. C 240 
- JCal to 2d ſh. CB 117238 
: | 1ſt ſh. to 2d ſh. 4B 13'0853 | 
The angles DAB 86, CAB 24 2 
DB 4 48e, CB 4 1299. He 3/ 
Mr. William Hawney, (who won the prize f To diaries) 
Mr. Jebn Edens, A. Philomathes, Mr. James 8 
; | 44445 Fephens, 


* 


a ww tt _ e oa mc 


=o 41 0 


912 1 » 


8 0 8 dk 


*. 2 Pry 


U 44 
«a ay 


— — 2» — 


and EC be drawn parallel to Ad and meeting At in C, that then 
CB, CD being drawn parallel to cb, cd, and meeting Ab, Ad in 
B and D, the points A, B will be the two ſhips, C Calais, and 
D Dover. | | 
The Calculation from this conſtruction is alſo evident: viz. af- 
ſuming 4b = any number, as ſuppoſe 10, in the two triangles 
Abc, Abd, we have given all the angles and the fide Ab, to find 
the other ſides; and hence thoſe ſides are Ac = r9'11811 miles, bc 
= 895914 miles, Ad = 10+33093 miles, and bd =1 3:86797 miles. 
Then in the triangle bc d are given two fides with their included 
angle, to find the third fide cd, which will be = r5'28859 miles. 
Laſtly, by fimilar triangles, as cd = 1528859 ; CD = 23» 
| Ad = 10 : AB = 13'08165, | 
Ac = 1711822 :ü AC = 22'39331, 
T3. NAS = 10*330903 © AD = 13 $1486; 
n le = B'959144 : BC IOO, 
"%3d = 13'386775 :; BD = 1$:7013he 


" 


©? Kt * 5 o "8 WW... * RP 0 1 
„e ee > ks ay bay 
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Step Ai, „Stewart, T. IW. Mr. James nar, and MF. 


4. Bower anſwer'd this queſtion, as alſo Mrs. Mary Nelfor 
in the following verſe; 7-757 He niet 1 ner og 
- ” Mafter Tar, I proteſt Im not pleas'd-with your query, 

'You've ſent at this time to be ſolv' d in your diary, 
Mlethinks it Tooks like an ill- natur d demand. > 
To offer to puzzle us ladies at land; l ; 

Tho” 1 1 to believe, if a trial ſhould be, N 

That you'd, puzzle us worſe if yo u had us at ſea: : 


Hut methinks I can gueſs how you ſparłks are inclin' d. 
You are always beſt pleas d when the ladies prove kind; 
Then to ſhew that we maids of this brave Britiſh nation, 
Can act here at land, or at ſea on oa ion n 
To each of your queries I've ſent you an anſwer,. 

And all of them right, then deny't if yon can, Sir. 
Her follaw'd the aner, 


Of the Perfection of Aftronomy.. 
| n year ſaid a+ word or two of the mathematies 
in general, I ſhall here handle them gradually: but as aſ- 
tronomy is the moſt noble and ſublime of all the parts; I 
ſhall at preſent confine ++ oo to ſay ſomething of it. In- 
which let us conſider, to what perfection we now know the: 
. courſes, periods, orders, diſtances, and proportions: of the 
heavenly bodies, at leaſt ſuch as fall within our view; We 


ſhall have cauſe to admire the ſagacity and induſtry of the 
mathematicians, and the. power of numbers ad geometry 


well applied: if we caſt our eyes backwards, and conſider 
_ aſtronomy in its infancy, what a mean and inconſiderable fi- 


. ” * —_ 


gure did it make, to what it does in our days? 


Let us ſuppoſe (Taith an ingenious author)- a colony of 


rude country people tranſplanted into an iſland, remote from 
the commerce of all mankind, without ſo much as the .know- 


ledge of the calendar, and the periods of the ſeaſons; with-- 


out inſtruments to make obſervations; or the leaſt notion pf 
them. When is it we could expect any. of their poſteritiy 
' ſhould arrive at the art of predicting an eclipſe? Not only fo, 
but the art of reckoning all eclipſes that are paſt or to come, 
for any number of years? When is it we. could ſuppoſe, that 


one of thoſe iſlanders, tranſported to any place ofbithe earth, 


ſhould be able, by the inſpection of the heavens, to find how. 


much he were ſouth-or north; eaſt or weſt of his on iſland, , 


and to conduct his ſhip back thither? For my part, though 
I know this may be, and is daily done, by what is known 
in aſtrenomy, yet when I conſider the vaſt induſtrv, ſagacity, 
: multitude of obſervations, and other intrinſick things neceſ-- 
P44 3363 $6277 HE oo M3 AD 151 20524 ey, 
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ſary for ſuch a ſublime piece of knowledge, I ſhould be apt 
to pronounce it impoſſible, and never to be hoped for. 

Now we are Jet ſo much into the knowledge of the ma- 
chine of the univerſe, and motion of its parts, by the rules 
of this ſcience, perhaps the invention may ſeem eaſy. ; But 
when we refle&, what penetration and contrivance were ne- 
ceſſary to lay the foundation of ſo great and extenſive an 
art, we cannot but admire its firſt inventors : ſuch as 7hales 
Milefius, who predicted eclipſes, and his ſcholar Huaximan- 
der Anilefius, who found out the globous figure of the earth, 
| the equinoctial points, the obliquity of the ecliptick, the 

principles of gnomonics, and made the firſt ſphere, or image 
of the heavens; and to Pythagoras, to whom we owe < 
diſcovery of the true ſyſtem of the world, and the order of 


the planets: tho' it may be they were aſſiſted by the Egyp- 


tians and Chaldeans. But whoever they were that firſt made 
theſe bold ſteps in this noble art, they deſerve the praiſe 
and admiration of all future ages. EY 

Altho' the induſtry of former ages had (as I ſaid before) 


diſcovered the periods of the great bodies of the univerſe, 


and the true ſyſtem and order of them, and their orbits 
pretty near; yet were they very deficient in divers things. 
The one was in the true calculations of eclipſes; for the 
beſt of them miſtook egregiouſly in them, making, eclipſes 
when 2 there was none, and omitting them many times 
when the luminaries were really obſcur d; and when the 
with difficulty hit upon the time pretty near, they were oſ- 
ten out in the digits eclipſed, and ſometimes making one ſide 
of the ſun or moon dark, when really it proved to be the 
other. But the aſtronomers of our age have arrived at much 
greater perfection, eſpecially in the ſun's eclipſe (witneſs that 
great one laſt year) which is much more difficult than that 
of the moon; for an eclipſe of the moon has the ſame ap- 
pearance to all its beholders; whereas that of the ſun may 
appear to one part of the earth totally eclipſed, to another 
part of the earth eclips'd but in part on its north fide, to 
others eclips'd in part on its ſouth ſide, and to others not 
eclips'd at all; and all this at the ſame moment of time. 
So that an 2 of the ſun muff be calculated for e- 
place, if You have its true appearance, 
which cauſes it to be ſo difficult to perform, and made the 
ancients to err ſo very much in that particular. As an in- 
ſtance of our modern improvements, I will give you the cal- 
culations of two great eclipſes of the ſun, which are the 
greateſt that will happen in our iſland theſe 50 years yet to 
come, and tho' they happen not for ſeveral years, I doubt 
not but they that obſerve them, will find- them exactly at 
the time here ſet down, They are calculated for the 1 


No. uy. W457 Renrvurs, © 127 
of 52 deg. 30 min. and longitude 1 deg. 30 min. Weſt from 
London, being che eity of Cosentry. The fir{t. is on che 11th 
of May, 1724, the ſecond on July 14, 1748, calculated from 
Mr. Streets Mironomia Carolina 5 | 


May 17, 1724, tn: the evening. 4 july, 1748, m. 

i | ; | me S. | h. ms 8. 

The apparent time of the true & 5 17 3 IT 16 38. 
The interval of true and vilible 4, x 17 r ſub: o 39 14 
The viſible —=  — — 0 34 16 10 97 24 
Interval of vif.. & and greateſt obſ. o o 16 ad. o 0 34 
The beginning — — — 5 38 9 9 8 12 
The middle © — — — 6 34 O ro 38 18 
The end — — — — 7 26 25 12 12 30 
The whole duration — — x 48 16 1 14 18 
Digits eclipſed — — So. 11 31 40 No. 10 16 13; 
Latitude of ) at ns. ag 1 45” 8. D. 7 18 N. Dc. 
Latitude of ) at ending 2 11. S. D. 3 13. S. D. 


1725 


4 : - 
* 1 £ 
5 ve I; 
* 
YA 32 
4 


On february 18; 1737, bappens great eclipſe, but leſs: 
than either of theſe two, being eclipſed digits 10 d. 5m. The 
middle at 46 min. after 3. in the afternoon, | 

Tho' the induſtry of the ancients was very great, and the 


improvements of the latter days very conſiderable, yet was 
there one thing ſtil] reſerv'd for the glory of the. and 
the honour of the Engliſh nation, the grand ſecret of the 
whole machine; which now it is diſcover'd, proves to be 


(like the other contrivances of infinite wiſdom) fimple and 


natural, depending upon me moſt eng and moſt common 
property of matter, namely, gravity. From this the incom- 
parable Sir //aac Newton has demonſtrated the e 
all the bodies of the ſolar ſyſtem, of all the primary planets, 
and their ſatellites, and among others, the moon, which 
ſeem'd moſt averſe to numbers, and the comets alſo, whoſe 
revolutions ſpend more. than 2000 years about the ſun. A 
wonderful diſcovery ! ſcarce ever to be hoped for by the 
boldeſt thinker. | p | 


* 


Ober- 
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© Obſervations on the great Echpſes. 
. (Operations on the great Folipſer., | 
The great ſolar eclipſe on the 22d of april laſt year, being 
«by. ſo many hands calculated, and there appearing ſo great a 
difference in the time of the eclipſe's happening, amongſt 
{thoſe 1 ; aud ſeeing each one ſo fend of his tables, 
tor of thoſe he uſes, thereby to leſſen the eſteem, if poſſible, | 
z4ngenious men bear. to the Carohne tables; I Have endea- 
voured to get what obſervatiohs of that eclipſe I could, from | 
;Teveral;.ingeniqps men, to Prove which tables ſolved this | 
.phznomenon exacteſt. And foraſmuch as the calculation in l; 
the ladies! diary laſt year was for. London, tho? by. miſtake f | 
ſaid to be for Coventry, I haye taken the pains to calculate 
{that famous eclipſe again, and all. along to compare it with N 
what ethers have done, and do aſſure you, the reſult in the | 
ext ſide is the true calculation from the ſecond edition of 
Street's tables. And that many others who calculated the 
* fame by thoſe tables, have not come within:8, 10, or 12 min. 
of the true time, is occaſioned;; as T conceive, by miſtaking 
that author as to the ien of time, in page 83, 
making it about 3“ 15“ inſtead of 26” 237 differing above 13 
in that particular. Nor do I find any who have calculated 
by Mr. John Wing's Scientia "Stellarum, come near to ob- 
ſervation unleſs himſelf, which, and that he did from Mr, 
Spakerley's. tables, are the two beſt J have met with, except 
the great Dr. Hallzy's,.and the indefatigable'M. Flamſteads. 
But what is more obſervable, ſcarce any one of them make 
it total, tho? calculated for near the path of the moon's cen- 
ter, or come near the true digits echpſed, beſides thoſe from 
tlie Caroline tables; for my payt I could never find it other- 
wile than total, even in London. 5 ä 
ö And becauſe nothing but good obſervation can help us to 
improve our future calculations, I have ſubjoin'd ſome as! 
receiv'd them, the 4th, 5th, 7th, gth, roth, xrth, and 12th, 
were communicated” to me by my worthy friend the Rev. 
Mr. Wright, of Crew, in Cheſhire, whoſe accurate obſerva- 
tions and ſkill in the 7 — ſtronomy will (I doubt not) much 
« advance it. The firſt was ſent me by my ingenious country. 
man Mr. 7% Eden,, from Tenerifte, one of the Canary 
* ſands, taken on board, in the latitude 34% 20 N. longitutle 
- 25% 20 weſt from London. And laſtly, becauſe the eclipſe 
d of the moon the 3 iſt of october, 1715,- by miſtake of the 
printer, had its type revers'd, I have again inſerted a new 
calculation from {/fronomia Carolina. | | 


Obſcr- 


* * 
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No. 13. * | 
„ t Begin. Immer. Emeriſ End 
| Obſervations, | "x" h. m. [. m. h. m. 
Canaries, by Mr. Edens 6 49 digits ſecl. 9 8 47 
15 Dehnen 7 47 951 
"ng Exeter, by Mr. Richards — 8 52 | & 56 | - 
of Wl cbedler, by Mr. Ward | 751 10 6k 
Crew, in Cheſhire, 2 . . 5 
is, Rev. Mr. Wright | $ 7 392 | 9 2519 41M | 
Gy Worceſter | Js 58459 210 
4 Oxen 9 45] 9 8 [10:14 
Me London | 8 629 91] 9 124/10 2 
75 |Wanſteed, Eſſex, Mr Pounds 8 649 94 9 12410 2 
* er e * Mr. ca 8 75| 9 11 | 9 74 [10 215 
, in Kept, by the? | | 
= 2 Ton” ; 8 19 1019 13410 555 
th Feverſham, by Mr. Gray 8 9 | 9 1349 14/10 244 
3 ILydd, by Mr. Hawney 18 9 | not total [zo 23 
the 6} gt 1 - | - 
in, The calculation of the ſun's eclipſe, the 22d of april laſt. 
15 TT ou. mx 
33 * . p . o 
13 The apparent time of true G 9 26 21 At Cc eb 
ed The viſible 6 at — — 9 5 19 — vo. 
: The beginning — — 8 r 407 %%, 
4 Ted = 32 lina, in the morn- 
ept The whole duration — 2 14 8) 18. 
Ps, The digits eclipſed 12987. 
- The moon's eclipfe on the 31ſt of october next, 1715, at 
"a London, happens the beginning 55 min. paſt 2 in the morn- 
er ne greateſt obſcuration is at 15 min. paſt 4. the end 35 min. 
after 5, the whole duration 2 ho. 39 min. and digits e- 
t9 clipſed * 56˙. 3 | 
91 1 
th, 8 1 "I 4 
wi In this year, 1776, on the rith day of april, the fun will 
ch be eclipſed about two in the morning, and therefore not vi- 
v fible; and on october the 4th inviſible: of which eclipſes, 
ry had T room to inſert the calculations, they would be uſeleſs, 
de 1 


excepting to the countries where viſible. 


Paradoxes 


** 
* 
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: Paraduxes to be anfwer'd next year, fron 
e ingenious author. 


| Pax. 1. There | is a conſiderable number of places lyin 

within the torrid zone, in any of which, if a certain kind 
fun-dial be duly erected, the ſhadow will $9 back ſeveral de- 
Fee upon the ſame, at a certain time of the' year, and that 
5 err ay for. the ſpace a divers Weeks; 3, yer no ways 
rom that Ker ulous returning of ſhadoy 


3 .ch ia There r » the cla 6 of Lang zcllab. 
| por Par. 7. Th Ar bo Gi places f che arch lying 


under th e flat x mn. an, wh ; GE-revce of latitade 3 is 60 

— compleatly, and yet che true diſtance between thoſe 
* places Theses pot really dupa Italian miles. 

M4 WES 4] 3. J. certain note pat of the. Earth, where 

| un and bop b tempore ple fenilünf may oth hap- 

— to riſe at the ſame W of time, and on the lame point 


compaſs. 


Par: 4, by Heſychia. 


'Thare 12 times ſeen the biſſextile, pray tell how that ean be⸗ 
Since 12 times 4 make 48, and Im bur Lorty-thret. | 


New Pueſtions. | 


2 Sali 47, #y 1 Mr. Kune) ane, 7. cnerife, one r of the 


4 lite eloſe that lies in mooriſh ground, 
Is by the following ſides encompaſs' d round; 
A drain muſt be exactly three foot wide, 
And into equal parts the cloſe divide; CO 
The length of which I very fain would know; 
But Bene obferve, it muſt be order'd ſo," 
That as little of the ſurface of the plain 
May be broke up as poſſibly you can. 
Juſt twenty chains the longeſt ſide contains, 
The next when meaſur” d is juſt fifteen chains: 
The leaſt fide then in chains juſt ſix yowlI ſee, | 
To prove your ſkill, you mult explain to me 
The juſt content each equal part muſt be. 
That is, when from the whole you've took the drain, 
Fd know bow much o'th' land doth then remain. 


II. Queſtiun 


> 


No 


* % 
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II. Qugſtion 18, by Mr. Maſſey. | 

| 2 E 

q - A wealthy knight iti Lincolnſhire tefides, 


Whoſe fields are waſh'd by the redundant tides 
Of Wytham's chryſtal ſtream: his chiefeſt care, 


n Pomona like; is how to bleſs the year © 

f With fruitful products; from the teeming tree: 

le- For none more vers'd in riſtick cult than ne. 

Iat one in — — — ER 

ys He did a cloſure for his garden choſe, 

Dy With cho eg. 515 ne for it round, 

5 At once. to ſhade his walks and load the ground .. 

ng Succeeding ſummers with prolific heat 

bo Mlanur'd the infant trees, and made them great, 

ie That they expand their tow'ring heads in air, 
And ſtore of barricaded kernels bear: $ 

fe September laſt the knight employ'd his man 

p- To get the nuts, and bring the kernels in. 

int The man returns, and with myſterious phraſe, 


Premeditated; to his maſter ſays, _ - 
Sir, your commands I willingly obey'd 
And as I wrought, this obſervation made, 
* On ev'ry tree ſo many boughs are found 
| As there are trees in all your garden round : 
Nine of theſe trees as many walnuts bear 
As upon all the trees there branches are: . 
If that you multiply the ſum by three, Te” 
You in the product all your nuts may fee. + (2187) 
| What, Sir, from this account I humbly crave, 
he Is that you tel] how many trees you have. 
The knight, unſkill'd in {ſuch conceits as thoſe, 
Took up the nuts, and ſmiling off he goes 
But turning ſhort again, ſays, Hark you Nat, 
Send Mr. s correſpondents that. 


III. Oueſtion 49, by Mr. Hawney. To 1 


Come, artiſts, who to figures are inclin'd, 
And try your ſkill four numbers for to find: 
Which in progreſſion arithmeric are; 
| Whoſe common difference four does declare. 
; If theſe four numbers you ſhall multiply 


r * 


Into one another continually, 

The product thence ariſing you will fee © 

The ſame as in the margin placed be. (176985) 
: Pray then don't fail in anſwering my requeſt, 

For till they out are found, I cannot reſt. 


8 | IV. Dueſtion 
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IV. Queſtion 50, by Philomathes. w 


That noble lady, ſtil'd the queen of hearts, 
To the ingenious a query ſtarts, 5 
Her ſtandiſh weigh'd on earth two pounds in troy, 
But op the caſtle's top, juſt ſeven miles high, 

She found its weight did there not prove the ſame : 
Now ſhe would know what was its loſs or gain, 


— 


v. Queſtion 51, by Tho. Fletcher. 


Show me how to ſind out ſuch numbers three, 
That when ſubtracted ev'ry one ſhall be, | 
From the cube of their ſum, there may remain 
Three cubes: for I ſhall ne'er this problem gain. 


VI. Queſtion S2, by Mr. Tho, Pointin. 


In ancient times, twas in the days of yore, 
When malt was taxed, there was none before: 
A malſter met a gauger on the 2 ä 4 
And in their conference he thus did ſay : 
I have a ciſtern that's exactly ſquare; | 
The length, breadth, and depth, all three equal are. 
Another too I have o'th' ſame quality, 
But leſs in each part inches forty- three: 
What both will hold, youin the margin ſee. (119*998 /b.) 
What hold they each? and their dimenfions? — 
Tell by your {kill, and your inventions; 
Or put in ladies' diary your intentions. 


The Prize Queſtion. 


By. Galilzo's heaven's high-climbing ſcale 
Four * moons we ſee, to travel by and ſail 
This earthly globe about. Now I would know 
How th? optic tube theſe jovial moons does ſhow. 
Which viſible : how + ſituate they'll appear, 
4 The ſeventh of october at ten this year. 


A” Jupiter's ſatellites. + In reſpe to the eaſt or weſt fide of M. 
+ Anno. 1716, oct. 7 day, 10 h. P. M. | 


An ebe It! 7 
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it — 4.4. 88 „* it wy * — „ 


1717. 


Anſabers to the Paradoxes propoſed laſt year. 


TY par. 1. Anna Philomathes fas, Any where in the tor- 
rid zone where the lat. is leſs than the declination of the 
ſun, and both towards the ſame pole, the ſun comes twice 
to the ſame point of compaſs both forenoon and afternoon, 
and an equinoctial ſun-dial placed horizontally, the ſhadow 
of the gnomon ſhall go back, plus minus, twice every day. 
But becauſe the par. mentions a certain kind of dial, I ſup- 
poſe, it may be thus anſwer'd, by a plain equinoctial dial 
deſcribed on both ſides of an horizontal plain with two 
gnomons, and near the tropic when the lat. and declin, 
are equal, before the ſun comes to the mathematical horizon 
in the morning he will ſhine on the lower fide of the plain, 
and the ſhadow of the _—_—_ will run weſtward, ad inf- 
,itum, ard preſently after 6 o'clock. as he ſhines on the 
upper plain the ſhadow runs eaſtward til] noon, and thence 
to 6 even. at which time the ſhadow on the lower plain will 
begin and run weſtward till ſun- ſet. There may by con- 
cave and convex, and reflex dials, be other ways of ſolving 


this. | 
Par. 2. The two places are not meant on the ſuperficies 
of the earth, as you may perceive by the word [of ] (and 
not upon) ſo the places will be ſo near the center of the 
carth, as 2 lines oped to come, one from (o) lat, the 
other from 60 lat. and to meet in the center, _ approach 
within the diſtance of 60 Italian miles. H. Philom, 7. 
Pearce, F. Wylde, and Ri. Hall, anſwer'd this. | 
Par. z. Under the north pole, the ſun and full moon both 
dccreafing in ſouth declination and lat. will riſe in the equi- 
rotial points at the ſame moment, and under the north pole 
th-re is no other point of compaſs than ſouth. Anſwered by 
4. Philom. R. Hall. | 
Par. 4. Anna Philomathes ar/wers thus, If a perſon be 
dorn on 25 feb. and travel weſtwaras the globe about, he 
may ſee 12 biſſextile years before he be compleatly 44 years 
of age, if he be born in a biſſextile year. Mr. Moyle, R. 
Hall, Ob. Flower, and J. Pearce, anſwered this paradox. 


of U. 


fever! Mathem. | N Solutions 
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Solutions to the laſt year's queſtions. 


I. The 47th queſtion anſwer'd. 


AB is 6 chains A 7 Lia 33 
C4 15 chains per queſt, e 4a 
CB 20 chains) 5 2 - 5 


The content is eaſily found to be 2 acres, 3 roods, 17 perch, 
and 45280 parts of a: perch. The drain will cut off an 
iſoſceles triangle, whoſe two legs will be equal, repreſented 
by EC, CD. By the doctrine of fluxions, theſe two the- 
orems for finding CD and DE will come out, | 


CD = 2 = 269'4435 yards, and 


3 . ; 3 
* EL e 2 2 = 51*59457 yards. 


2 


Now 13837 ˙97 yards the whole area — 51*59457 = 13786 


*37543 ſquare yards after the drain is made.“ 5 
, 1 & Fl 


as 4 


* 1 Qu ESTIO N 4/ fſelved. 


By theorem 7 of Simpſon on The Maxima and Minima of Geome- 
trical Quantities, the required drain D & will cut off an iſoſceles tri- 
angle DCE; and fince it muſt cut off half the whole (or the mid- 
dle of the drain, repreſented by DE, is ſuppoſed to cut off half the 
whole), and triangles which have one angle common being as the 
- . rectangles of their ſides about the common angle, we ſhall have as 


2: 1 :: ACXCB = 15x20 a "CX CD 


= ECZ; and hence EC CD =4/ 150 = 12'2474487 chains. 
Now, by cor. 1 page 65 Menſuration, the triangle A BC is equal 
DAT Cl — 4B* X AB* — BC — Cal = 
; . ͤ —— —————— ” 

ITE — 62 X 62 —5* = 4$4/41X 39 x 11 = 28 ˙ 590875 
ſquare chains == 138379835 ſquare yards. 

And, -by the ſame, the triangle DCE is = 3 
1\/ DC+CEF —DE* XDE* AA. 4CD* — DE x DE? 
= (by writing 2 ACX CB for its equal 4CD*) 
I/2A4CXCB— DE? X DE*. 

But, by the queſtion, this latter triangle is equal to half the for 
mer ; wheretore 

DEI X 


3 


for 


* 
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Il. The 48th queſtion anſwered by Mr. Dod. 


The lovely landſſcip, owing to the art 
Of modern cult, improv'd in ev'ry part, 
I view'd, and with unſpeakable delight 
'* Beheld the vernal walks; charm'd with the ſight 
Of ſeven and twenty walnut trees around, 
Fertile, affording ſhade to th' walking ground, 
And nuts, delicious fruit! might I aſpire, 
And once my wiſh obtain, I ſhould deſire 
My habitation near the pleaſing ſcene i 
That calms our ruled thoughts, and makes us all ſerene. 


A. Naughley, 


— 


— — 


DEW X 2ACX CB — DE» = 
43 — BG — CA\* x 30 + CA — AB 
— 2 * 


2 

83 * wa. ** 

But B "EM rn — ,. 

which being written for it in the laſt equation above, we have 

DE? X 2 ACXCB — DE = > 
* 3 222 — 

— 3555 Ac 
From this equation it is evident that | | . 


DE: — — 2. =3 and hence, as in the orig. ſolutioł, 


2 
DEV 2 2 = r = = 
. 


VIZ = 234520788 chains = $1*59457336 yards = the length - 

of the drain, or = its area ſince its breadth is one yard.——( Ard 

this is a very curious and remarkable theorem.) 
By ſubtracting, this from the whole area, we have 13786: 38g 

ſquare yards for the content remaining. 


OT ah W 1s EL 


Fhe above ſolution ſuppoſes the drain to be a parallelogram, 
and that the middle line of it, or the line biſecting its breadth, di- 
vides the whole field into two equal parts: but, ſtrictly and mathe- 
matical, that. is not the caſe ; for, by the queſtion, the parts on 
each fide of the drain muſt be equal, and then the ſaid middle line 


of the drain will divide the figure into uncqual parts; as will thus 


appear. | | 
N 2 þ Let 
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A. Naughley, in concluſion of an anſwer in verſe,” ſhews 
this algebraical ſolution: Let @ be = to number of trees, 


then aa will be the number of all the branches, and aa x ; 
22187 by the queſtion. Therefore by diviſion and evolution, 


a = af — — = 27 the number ſought.“ 


III. The 49th queſtion anſwered by Mr. M. Moyle.. 


Sir, fifteen, nineteen, twenty-three, 
And twenty-ſeven your numbers be. 


The ſame anſwered by Heſychia. 


Fifteen and twenty-ſeven do, as it ſeems, 

To the four numbers give the two extreams. 

If the common difference be d, and the firſt number 
fought be equal to a, then axa+dxa+2dxa+;d= 
aa +6da3 + 114* a* +643 a = 176985 per queſt. 2 

| | * 


n — 


Fg. a4 


———— * * . 


— 


Let DEFG repreſent the 
ditch, and H the middle line. 
Through H draw de parallel to 
BC and meeting DG, E in 
d and e: 'Then will be formed 
the ow; little equal iſoſceles 
triangles dH D, e HE, which Þ 
will be both conſtant and gi- "24 G C 

ven, becauſe the angle C and | PO 
the breadth of the ditch are ſo; and, ſince the parallelograms e. 
HG are equal, as alſo the trapezium A F and triangle C D G by 
the queſtion, it is evident that HI muſt be drawn cutting off the 
ioſceles triangle CHI = to the A ABC —2 the AeHE A 
ven area; to do which needs no pointing out here. ; 

The calculation from hence would bring out the lines a little dif- 

ferent from thoſe above. 8 


* IL Qu rSsTIOoN 48 otherwiſe ſolved. 


There is one condition too many contained in this queſtion, and 
i is accordingly omitted in the original ſolution above. If that 
condition be uſed; making x the number of trees, then x* = the 
number of branches; hence 3 x will denote the number of nuts, 


and 9:2 :: x = which will alſo denote the number of nuts; 


ol 
-wherefore 3x3 — 1 and 4 127. 


an 0 c - «- 


— * . 
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by converging ſeries, the value of (a) will be found = x5 
Paſt. Therefore a + d = 19; a +2d4=23, and a +3d= 
a7; but 15x 19x 23 X 27 = 17698; as required.“ 


IV. The 5oth queſtion anſwered by Mr. Fr. Walker. 


That noble lady's ſtandiſh that weigh'd 2 pounds in troy, 
47 grains did want when it was ſeven miles high. 


K. Beales. Xantippe, Chr. Maſon, and Mr, Ronkeſly, an- 
ſwered this philoſophical queſtion, 47 or 48 grains. 


* 


v. The 5 queſtion anfivered by Rob: Beales and Mr. Ber- 


riffe, aud no other, 


For thoſe cube numbers 3, ſo nicely to be 2 
That when every one is ſubtracted, 
From the cube of their ſum, and vet to remain 

Three cubes; has me almoſt diſtracted. 


494424 472696 448000 1 
hu in : Which tak 
2352637 2332637 © © 2352637 © e 


| 12000 ? 
ſeyerally ſrom 2 ä of their ſum, leaves theſe 


/ 
3 cubes, 


—_ I IY =» 


— 


III. Qu EST Io N 49 otberwiſe ſolved. 

Let x + 2 and x — 2 denote the two means, and x + 6 and 
x'— 6 the two extreams ; then, by the queſtion, x + 2 X x — 2 
Xx +6Xx—6="x*—4XX?> — 36 =x+* — 40 ＋ 144, 
= 176985; or, completing -the ſquare, x+ — 40x? + 400 =. 
177241; the root of this is x2 — 20 = 421, or x* = 441, 
aud hence x = 21. Whence, the numbers are 15, 19, 23, 27. 


CE. Aaitkes. To Awad 


IV. QuEsT10N 50 ſolved.. | 
Since the gravitation or weight of a hody above the earth, is in- 
verſely as the ſquare of its diſtance from the carth's center; if the 


carth's radius be ſuppoſed equal to 3993 miles, we ſhall have 
40002 : 3993? :: 2 1b. ; the weight at 7 miles high; hence 


42002 2; 40002 — 39932 : 2lb. : the diminaticn, 


2 : : 19932] = «0069938 = 
Or 4000” « 7993 Xx 7 * 2 lb, e — 9931 75 I 


36:28472 grains = the weight loſt, or the decreaſe: of gravity at | 


— 


/ 


| a: 7.27496 39304. 64000 

cubes, —22-, | — 2 Whoſe ro 
5 cudes, 2352637 2352635 12352637 * 
d V. Berigte. 


. | VI. 7 
| = 1. 2 


* V. QUBST1ON 5 ſolved. 


This is queſtion 19 Lib. 5 of Diophantus, and is one of the moſt 
difficult in his book; the numbers in anſwer are brought out by 


his commentator Bachet. Our countryman Kerſey and ſeveral others 
have ſolved this problem, and brought out other numbers anſwer- 
ing the conditions. The various methods of ſolution are much the 


ſame as to the eſſential principles; but we ſhall give one nearly in 


ſubſtance according to Schooten, which ſeems to be as clear as any, 


who ſays. he learned it by reading van Collen's letters, and who 


thought ſo highly of his ſolution, that fie ſubſcybed it wich, Ciqus 
rei ſoli Deo debetur gloria, | 


By putting for the ſum of the numbers required 4, whoſe cube. 


is 64n3 5 and 63n3, 563, and 37n3, for the numbers them- 
ſelves; each of which being taken from 6473, there remain 13, 
83, and 27n3, three cube numbers as there ought. But alſo the 
ſum. of the numbers 156 3 ought to be = 4; hence 391 =1; 
and, to get u, the coefficient 39 ought to be a ſquare. 

To find numbers therefore, ſo that the ſaid coefficient may he a 


fquare, let the ſum of the numbers be 4, and two of the remaining 


cubes let be 1 — 1], and 4 — ; each of theſe cubes heing ta- 


ken from 64 the cube of the ſum, there remain 65 — 3 + 3n?—n3z, 
and 48 — 12n* +13 for two of the numbers; whole ſum is 
65+ 45 * — 9n2?; to make the firſt term of this a ſquare by adding 


to it the third number, which muſt alſo be the difference between 
the cube 64 and the 3d remaining cube, it appears that the ſaid 3d 
cube muſt be 8; for then 64 — 8.= 56 = the 3d number ; which 


added to the ſum of the two former numbers, we have the ſum of 
all the three = 121 +452 — 9. To make this a ſquare, ſup- 


2.3 


poſe it = 11 TAN = 121 + 22» ＋ un; hence 8 = ng which 


ſubſtituted in the above values of the numbers, they become 


61803 5908) 
1000 * 1000 
numbers. ſought, 


and 56; or rather. theſe are proportional to the 


But we have not yet provided for the equality between the ſum. 


of theſe numbers and the aſſumed ſum ; wherefore, to include that 


condition, let 42 be the ſum of the numbers, and the numbers 


61803 23 59087 


themſelves 4 23, and 5623; the ſum of theſe is 
55 28, 1000 1000 ; . 

1768 | 1768 | | 20 . 
2 = 42; hence — 22 = 4% l 2 2 Which 
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33 
ſubſtituted 


- 
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* VI. The 32d queſtion anſwered by Mr. Ed. Moore. 


Tve here agreed, in time of need, 
At once to make two friends; | 
. If gauger's eas'd,. and malſter's pleas'd, 
| Il look for no amends. | 
The fide of the biggeſt ciſtern 6299993 14825 inches. 
The fide of the leſſer 19*9999314825 inches. 


U The biggeſt 1162793 buſhels, Leſſer 37187 buſhels. 

y A. Philomathz, 
: Which may be found thus: Let 43 = difference of the 
x ſides, be = d, and the fide of the greater = a, the. fide of 
a the leſſer ſhall be = 4 — d, and the ſum of. their cubes = 
5 244 — 3 da +34* = 4 = 119998 buſh. x 215042, the 
bs ſolid inches in a Wincheſter buſhel = 258046'ogg inches, and 
1 tho value of @ will be found = 63 proxime; conſequently 

De" r 203 

1 a—d=20 inches, Then — 116˙278 buſh, and 7 
6: = 3*720 buſhels, but their ſum = 119'998 required. : 
2 A. Naughley, W. Whitworth, T. Gooch, R. Phillips, Xan- 


: tippe, Fa. Wylde, Fohn Smith of Hoppestord in Warwick- 
3 ſhire, F. Canning, M. Beriſſe, F. Pearce, J. Symmonds, C. 
Maſon, 7. Le W. Fachling,. T. Court, W. Rsnke/ley,. 


- and IV. Crabb, anſwered this queſtion. 

4 J 

0 The 
5 ny a | 5 oy 3 
is ſuhſtituted for it in the above aſſumed values of the numbers, we 
Ss. have , 22 an 435222 for the 3 numb. required, 
N 2352637 2352637 2352637 

ch And theſe anſwer all the conditions; for their ſum is n 
4 | 2352037 
p- 85 =42; and the cube of this ſum diminiſhed by the three num- 
h | 6 + 

, bers themſelves leave e ; A „ and — * which 

_ 2352637 2352637 2352637 | 

E are three cube numbers, whoſe roots are reſpectively 3 a 2 
C | 133, 33 

and . . 

m. 133. 

at 55 VI. CEST ION 52 ſolved. 

We: This queſtion may be otherwiſe more ſimply ſolved thus: Let z 
1 denote the half ſum of the ſides of the cubes, and d = 214 the half 

difference ; then will the tides themſelves be z +d and z — d; 

4 and the ſum of their cubes is 223 + 64? = 119˙998 „ 21 50˙42 


(the inches in a buſhel), or 23 + 138642 = 59'999 x 2s. 
ed Hence 2 = 414 nearly; and conſequeutly the ſides = 63 and 20. 
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The Prize 1 anſwered by Mr. T. Wright, A. B. of 
Hart-Hall, Oxon. and who won the Prize of 10 diaries, 


I'll tell exact how Jove's four moons appear, 
On october the ſeventh, at ten this year. 1716. 
As for the firſt but little can be ſaid,. 

For he's at midnight reſt within the ſhade. 
The third, will from his maſter nigh be run 
Its greateſt diſtance towards the ſetting ſun. 
Likewiſe the ſecond, wilLon the ſame ſide be, \ 
Toward the third; from Jove two parts in three, 
The fourth is neareſt, in the eaſt you'll ſee.* 


To this difficult queſtion I received but another true an- 
ſwer, viz. by Mr. Ronteſley, of Hodroyd, by Wakefield, in 
Com. Eborac. This part of aſtronomy is what but very fey 
have the happineſs of ſeeing; it requiring a teleſcope of a. 
conſiderable length to reach the ſatellites of Jupiter. 


Mr. Ronkeſley's anſwer. 
The firſt immerg'd, on's eaſt the fourth you'll ſee, 
The third and ſecond, on the weſt will be. 
| At 


2 — wy 


* PR I z E- Qu ES T ION anſwered. . a 


It is evident that the difference. between the geocentric place of 
Jupiter and the place of each of his ſatellites, for tlie given time, 
will give their diſtances from him in ſigns, degrees, &c. which may 
be turned into ſemidiameters of Jupiter. T'o do all which is fully 
taught in moſt books of aſtronomical tables. Theſe calculations 
made for the propoſed time will give the diſtances in ſemidiameters 
and tenths of Jupiter thus; viz. rſt ſatellite = 0'8 W. the 2d fat. 
= 7:9 W. the 3d fat. = 150 W. and the ath fat. =22 E. Which 
being drawn from a ſcale of equal parts will appear thus 


Where the configurations are. ada; ted to tile explauc.tion given 1 
the. Nautical Almanac. Ls 


n in 
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An account of Eclipſes to be publiſhed, 


In this place I defign'd to have given an account of ſome 
more of the viſible eclipſes of the ſun, as I did in my laſt, 
having them already calculated; but finding mine to agree 
ſo near to Dr. Halley's, both of that great one paſt 22d april, 
1715, and that yet to come in 1724, whoſe calculations I 
take to be grounded on the beſt hypotheſis yet diſcover'd, 
improved by the moſt accurate obſervations. I deſign to 
ubliſh in a ſheet, engraved and printed, all the viſible e- 
clipſes of the ſun that wilt happen before the year 1763, with 
their beginnings, middle, and endings, with exact types ſhew-. 
ing the parts and digits eclipſed, their durations, and moon's 
latitude at the beginning, middle, and end of each, exactly 
calculated by AMronomia Carolina, for the meridian of Co- 
ventry, near the middle of England: of which timely notice 
will be given in the public papers. And here I am glad of 
an oppygrunity of doing juſtice to my induſtrious and indefa- 
tigable countryman — 4 Chattock, late of Caſtle Brom- 
wich, in Warwickſhire, by letting the world know I have all 
along compared mine with his calculations (done from Wing's 
Scientia Stellarum) in manuſcript now in my hands, whoſe 
ability in theſe ſciences, the two excellent almanacs he pub- 
liihed in 1708 and 1710 manifeſt. Whoever conſiders the 
care and pains that attend ſuch calculations, will readil 
excuſe ſome ſmall errors that poſſibly may eſcape; ſuch ſh 
on notice be corrected in the enſuing diaries. | | 

Here follow ſome obſervation of the moon's eclipſe paſt 
october 1715, and ſome of the immerſions and emerſions of 
Jupiter's ſatellites, whoſe uſes in finding longftude have long 
deen approved, and others made of this kind will be grate- 
fully received by the author from ſuch as are ſo much friends: 
to this noble ſcience as to communicate them. | 

The moon's eclipſe 3 rſt october, 1715, in the morning, I 
obſerved at Newnham, in Warwickſhire, lat. 52 32“, long. 
5 minutes in time after London, by a large quadrant and 
retified pendulum; at the middle of this echipſe a line drawn 
by the two extremities of the horns of the enlightened part 
of the moon, made an angle with the horizon towards the 
ſouth of 54 degrees, in which line ; degrees diſtant above 
was Jupiter, and perpendicular over the moon 11 degrees 
diſtant the Pleiades, her altitude being then 24% 26” the hour 
4h. 15 m. at 4h. 45 m. 6 digits eclipfed; and moon's horns 
perpendicular at 5 h. 2 m. and dig. 34; 15 minutes before 
the end the 2 horns made a north angle with the horizon of 
44: the eclipſe ended in the moon's limb diametrically: op, 

| | polite: 
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polite to the river Palus Mæotis, at the altitude of 16* 30% 
and the hour 5 and 34 minutes. | | 

At Crew, in Cheſhire, it was obſerved, as well as the 
foggy air would permit, as follows. 5 
N Crew New, 


| | i om 
The beginning or penumbra — 
Etna immerged at — — 
Beſbieus immerged at  — 
North part of Mæotis immerged — 
South part of Mæotis immerged — 


SN e 
7 


iin 


The middle about 8 digits eclipſed 4 15 
Palus Mzotis emerged at — 30 

The end at — — — 244 5 34 
The whole duration — — 484 2 44 


By the ſame perſon, and at the ſame place, was the emer: 
ſions and immerſions of Jupiter's ſatellites obſerved, as oft as 
the air would permit that feaſon.. 


„ hc 3 l 9 d. h. m. s. 

VI Sat. im. ſep. 26 8 59 15 | 2 Sat. emer, dec. 29 5 4 10 

2 Sat. im. oft, 8 8 55 3o|[ x Em. dec. 29 6 8 50 

3 Sat. em. nov. 28 16 1 20 | 2 Sat, em. mar. 9 7 33 19 

3 Sat, em. dec. 27 7 52 45 | I Sat. em. mar. 14 8 51 55 
F | Apparent time. 

By ſeveral obſervations, the times precede thoſe of the 
ealculations by the tables, by about 7 or 8 minutes. The 
regularity of which errors proves the obſervations the more 
accurate. | 

This year laſt paſt has produced' ſeveral uncommon ap- 
pearances in the air, as that unaccountable phznomencn 
on the 6th March, 1716, the halo's oft' ſeen, and heavenly 
bodies viſible at noon, and according to this verſe drew 
men's eyes upwards, 


Os homini ſublime dedit : cælumque tueri 
Juſſit, & erectos ad ſidera tollere vultus. Ovid. 


The eclipſes of this year 1717. 


There will happen in this year, 1717, four eclipſes, two 
of each luminary : The ſirſt is one of the moon, on the 1610 
day of march, when the earth will interpoſe between the ſun 
and moon, and hinder the ſun's enli 2 her, on her up- 
per (or north) part above one half of her dia meter appear. 


| mg dark. The calculation I have deduced from the Caroline 
ta les. 5 e The 


No. 14. V TL 


h. W 
The mean oppoſition march r5th day, 717 — 20 50 29 
Interval of the mean and middle & tubtradt — 6 4 43 
The middle or equal time of the oppoſition — 14 45 46 
At which time the ſun's place is in Aries — d. 6 17 55 
And the moon in Libra _ — — 6 16 47 
Difference from the oppoſition want — — * 
Hourly motion of O2“ 28”, of ) 33“ 14” differ, 30 46 


As 30“ 46“ to diff. 1“ 8“ :: 60 to the interval add 2 13 
The middle time of the true & 15 day — 14 47 $6 
At which time O is in — — ſig. o 6 18 55 
And the moon in Libra — — — ſig. 6 6 18 46 
The & ſubtract by Y's place — — fig. 6 13 43 1 


Remains the argument of latitude — — 7 24 15 
)'s lat. 39“ 6” nor. aſcending reduction ſubt— 1 4x 
Hourly motion of) 33“ 55", of © 2! 28“ diff. 31 27 
As 31“ 27“ to red. 1* 41” :: 60 to the ti. of riſ. ſub. 3 12 
The equal time of the true ecliptic 8 — — 14 44 47 
Equation of time add — — — — 1 


Ihe apparent time of the true & at London 14 54 47 
The O's horizontal parallax 15", D's 56“ 56” ſum 57 11 


Subtract 15” 56” ſemid. © rems ſemid. O's ſhad. 41 15 
To which add ſemid. ) 15 24” the ſum is — 56 39 
Latitude of the ) ſubtract — — — 39 6 
Remains the parts deficient — — — 17 33 
As 15 24” to 6 digits :: 17 33” to the digits ec]. 6 - 
Reduct. or interval of greateſt obſcuration add 6 22 


To the appar. times gives the greateſt obſcur. at 15 x 9g 
As 31' a7” to 60. :: min. of incidence 41 — 
half duration! — — — 


17— — 


W 


This eclipſe of march 1 #th, was obſerved as follows. 


_ OY 


[OT 


Places | Obſervers Beginn. End 2 | 

= „ | h. m. s. h. m. 8. | 
Lima in Peru D. Peter Peralta 8 4 811 19 55 
Cambridge, New X | 
| England Mr. Robie 9 about j11 42 30 
The Iſland of | | | 
| Virgin Gorda $ Capt. Chandler 12 30 © | 
t Coſma in South) F | 3 
Winn F. Bon. Suarez * 2 2112 45 40 /r 
Nit — Mr. Caſſini 6 16 38 2571 


Paris — — — Mr. de la Hire 13 54 9:6 38 107 


LO 


—— 


3 
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Hence the eclipſe march, 16, 1727. 
The beginning 42 min. 48 ſeconds paſt I. in the morning. 


The middle x min. paſt III. in the morning. 
The end 19 min. 14 ſeconds after IV. in the morning. 


3 Z ll 
A type of the moon's eclipſe A 9 1 
the 16th of march, at 3 | 
in the morning. 


„ 
Semidia. of ſnad. E R 41 15 


Initial lat. of) e G 41 37 to 
Medial — EM 39 6 th 
Final lat.) — el 33 59 of 
Semidiam. of ) RB 15 24 
G the ) at begin. Mat midd, no 
Tat end, cE e the ecliptic. wh 
| It 1 

3 


The ſecond is of the fun, 3xft of march, at 19 minutes paſt N uh 
4 in the evening; but although the moon be but 70% 46' from 
the ſouth node, and near 40“ within the eclipſing bounds, yet 
her lat. being then 4 ſouth, and the ſun's declination about 


$89 2 north, hinders the moon's ſhade falling near us, and _ 
therefore called inviſible to any of the northern paris. the 
The third is of the moon on monday the 9 of ſeptember, * 
at 6 in the evening, when 7 digits 26 minutes of the moon's T 
diameter will be darkened on her lower or ſouth part of her erat 
diſk, - So much as room will permit of the calculation fol- whic 
lows. „ fort; 
Sept. 99, 1717. Eve. h. m. s. 
The corr. eclip. & 6 13 20 8 
Appar. time Lond. 6 4 40 
Beginning aftern. IV 46 58 
Mid. vel max. obſ. VI 11 3 
End — — VII 35 8 
Whole duration II 48 10 
Digits eclipſed 7 26 40 
Moon's lat. at beg. EB 40 25 
At end, alſo FF 
nor. def. 5 * * 
On n 


- » This figure ſhews exactly the appearance of this eclipſe; teſcop 
B ſhews the moon where it begins, Mat the middle, and £ Sx 
| | at AM, 
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at the end, EE is the echptic, E MB the moon's way, and 
FH is the horizontal line in the eclipſe.“ : 
The fourth is an eclipſe of the ſan on monday the 23d of 
ſeptember, at 9 minutes paſt 7 in the evening; but the moon's 
k lat. being 1 17 north, and the ſun's decl. 4 40' ſouth, the 
ade would not fall near us, tho' the ſun was not ſet. 


Paradoxes to be anfwer'd next year. 


1. There's a certain village in the ſouth of Great Britain, 
to whoſe inhabitants the body of the ſan is leſs viſible about 
the wiedter vhs than to thoſe who reſide upon the iſland 
of Iceland. - 

2. There' va certain place of the earth, of a conſiderable 
northern. latitude, where, tho' the days and nights (even 
when ſhorteſt) do conſiſt of ſeveral hours; yet 1n that place 
it is mid-day or noon every quarter of an hour. 

3. There are divers places on the globe of the earth, 
paſt WW where the ſun and moon, yea, and all the planets, do actually 
rom Wi riſe and ſet according to their various motions; but never 
yet WM any of the. fixed. ſtars, | 
out 4. There is a certain city in the ſouthern part of China, 
and WF whoſe inhabitants (both male and female) do obſerve almoſt 

| the ſame poſture and gait in walking as we Europeans; and 

yet they frequently appear to ſtrangers, as if they walked 
ber, on their heads. | | 
ons Twenty- four of thoſe amazing paradoxes in Gordon's Geo- 
ner Wi craphy have been inſerted in the ladies“ diary; twenty of 
fol- which are in it already, explain'd; ſo in time the whole 
„ borty-five will be ſolv'd. | | 
45 | e 4 


7 mT * 


The eclipſe of Sept. 9 P. M. was obſerved thus, 


* 


7 Places | Obſervers Eud 


— 


London — Royal Society — 7h. 27m. | 
Paris — — M. Caffini — —|7 34 $09. 
Paris — —|M. de la Hire — ) 34 15 
7 
8 


aris — — [M. Miraldi — . 
Norimburg M. Wurtzelbaur bs af 


e—— —— . 


On monday June roth this year, Dr. Halley diſcovered a ſmall 
pe; tefcopical Comet; whole place at rx o'clock, that evening was 
erz with 4% 17 ſouth latitude, | 


0 | 
Mathem. 0 


— _—_ 


2 
+ 


— 
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A Pbileſaphical Queſtion, by A. Philomathes. 


A golden ball ſhall weigh two pounds in troy, 
Where from th' equator ten degrees does lie; 
But at London, a diff rent weight is found 
Of that ſame ball: which diff rence pray expound. 


New Qugſtiont. 
I. Preftion 53, by Mr. Tho. Dod. 


A fortunate merchant got riches good ſtore, 
And had jewels ſo many, you'd ne'er deſire more: 
But the way to ſecure them, he cover'd them over 

With cloth for his buttons, ſo none cou'd diſcover 

The worth of his coat, he had on his back; 

Which above a piſtole you'd ha' ſworn ne'er wou'd take: 
So by this means he carry'd it ſafe; and *twas ſold 

After ſuch an odd way as you never heard told, 

Some jewellers then that were ready to doat 
. On the buttons, did join for to buy the rich coat; 
And agreed in proportion geometrical 
Thus to pay for the coat by the buttons, which all 
Were no more than ſixteen; and a penny was paid 

For the firſt button only: the laſt, as they ſaid, 
To this number of pence“, fir, you ſee, did amount: 

So they aſk'd me to try with my pen, and to count 

What the ſum was in pounds, ſhillings, pence, which it coſt; 
But by trying, I found myſelf preſently loſt : | 
For I wanted to know how the ratio increas'd; 
Which, if you will ſhew, Il be very much pleas'd: 
Or, Il thank you to tell me but what the coat coſt, 
In a line to your ſervant, fir, by the next poſt, 


* 143438907 pence. 


II. Queſtion 54, by Mr. Rob. Beales, / Lynx. 


If London from Norwich be miles ninety-nine, 
And from thoſe two cities two footmen deſign, 
The firſt to go three miles the firſt day from London, 
The ſecond day five miles; next ſev'n, and fo on 
Towards Norwich, from whence the ſecond one muſt 
The fame time go for London to meet with the firſt ; 
Whoſe firſt day's 2 exactly is ſix d 
To be of the days they'll meet on, the ſixth: 


To cxceed the firſt in miles juſt by three, 
So each day's journey in exceſs muſt be. 


His ſecond day's journey does alſo agree | 


0 From. 


171. 


— 
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From this I would know, how you'll diſcover 

The days they'll be going till they meet one another: 
And how many miles then each will have gone, 

Is what I requeſt you'll be pleas'd to get done. 


III. Dueftion 55, by Xantippe, of Helmſley, Yorkſhire. 


Once, as I walk'd upon the banks of Rye, 
To ſee the purling ſtreams glide gently by, 
And hear the pretty birds to chirp and ſing, 
Making the groves with melody to ring; 
lin the meads three beauteous * ſpy, 
Who there for pleaſure came as well as I; 
And unto me their ſteps they did direct; 
Saluting me with moſt benign reſpect: 
saying, Well met: we've bus'neſs to impart, 
Which we cannot decide without your art. 
Our grannum's dead, and left a legacy, 
© Which is to be divided *'mongſt us three. 
In pounds it is two hundred twenty- nine, 4 
And a good mark, it being ſterling coin.“ 
Then ſpake the eldeſt of the lovely three, 
„III tell you how it muſt divided be; 
' Likewiſe our names I unto you will tell; 
Me they call Moll, my ſiſters Anne and Nell: 
As oft as I five, and five-nmths.do take, | 
. Four, and three ſev'nths Anne takes, her part to make; 
, As ot as Anne four and one-ninth does tell, 
Three and two thirds mult be took up by Nell. 


IV. Qucſtion 56, by Mr. W. Beriffe, of St. Iver. 


Ingenious algebraiit, I fain wou'd know 
An anſwer to this queſtion here below. 23 
A friend of mine afk'd, me the other day, 
A little ſpot of land for to ſurvey, | | 5 
That lay in form of a tripezia. | 
I ſoon comply'd with his requeſt, and found 
Three acres, wanting ſixteen poles, of ground; 
The ſides in chains here you may plainly ſee 
The firſt was four, the ſecond juſt twice three; | 
deren was the third; and for the fourth thus reckon'd, 
It being juſt the half of firſt and ſecond. 
No parallel ſides to you J muſt declare, 


Nor angle right will be admitted here. 

Ye ſons of art, I do requeſt you all 

To — a cannon 2 noo 2 | 5 
on Lo find the length of the diagonal 


O 2 . Bur 
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But one word more, feſt you be overſeen; - 
It is the longeſt which I here do mean, | 


V. Queſtion 57, by J. Symmons. 0 . 


Dick Dibble is almoſt out of his ſenſes, 
And begs me to be his amanuenſis 

To th' ladies, that in their next diary 
They'll pleaſe to anſwer a gard'ner's query: 
For orders lately from his maſter came, 
That puzzle poor Dibble: altho' the ſame 
To many others wou'd plain enough ſpeak : 
Dick ſays, the moſt on't is mere heathen. greek. 
A workman from him: ſome directions m take, 
About ſome dials that he is to make: 
But he or the t'other can nothing effect, 
Except the fair ladies, in pity, direct. 
His maſter's firſt words to Dibble confound; ö 


Degrees fifty- two, fifty minutes is found 

The latitude, in the midſt of the ground. 

There on the plane a ſtreight ſtaff you muſt fix 

At right angles; on whoſe toy or apex, 
Fourſcore inches high, a ſmall knob or ball. 
March the ſecond, mark how the ſhadow doth fall 
From the foot of the ſtaff, juſt on a ſouth ſun. 

The x1th of june the ſame muſt be done, 
When the ſun is due welt, Theſe lengths being got, 
Are half the diameters of gras plot: 

Which is an ellipſis or oval to be, 

The area, in inches, divide inte three; 

Two-thirds of that ſum the maſon muſt take, 

For a ſtone ſtep that he is to make 

Of elliptical form, and five inches deep: f 
Whoſe length and breadth equidiſtant muſt keep 
From the verge. o'th' other prone one of graſs; 

On the ſtep four lions couchant of braſs, _ 
Supporting a cube: which ſerves as a ba | 
To a dodecaedron ; and that bears a ſphere. 


| Theſe ſolid bodies this proportion muſt bear 

q Of fix, three, and one, exactly (or near) 

| The area's third, theſe bodies muſt have. 

Now ladies, Richard moſt humbly does crave, 
What the ſides of the cube and dodecaedron are? 
And what is the axis alſo of the ſphere ? 


VI. Pueſticn 


7. 


Ot, 
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VI. Queſtion 58, by the Lady Mer. Heyſhot. 


Two ſons I have, comfort to me impart, 
And when in view, they do rejoice my heart. 
How old they be, is all I fain would know, 
Suppoſing true what here I ſtate below. 


* 


The age of one being ſquar'd, if from 't you take 


The younger's age, the reſidue will make 

As this (425): then ſquare the younger's age, 
From which deduct the elder's, and I'll engage, 
The reſidue two hundred thirty-five you'll find. 
Their age to tell, prey ladies, ; ſo kind. | 
'This I forgot : if to fifteen ſquar'd you add 

A hundred, their ages? product may. be had. 


The Prize Dueſtion, of 10 diaries to the anſwerer.. 


Upon a horizontal plane there ſtood 

A handſome tetrahedron, very good, 

I lik'd it well, and well the ſame I view'd,. 

And found five ſolid feet its oraſſitude: 

Beſide it ſtood a priſm triangular, ME 

Whoſe height and fide at baſe both equal are; 
Its content thirty-ſix ale gallons good, 

But being bottomleſs, while ſo it ſtood, 

To put in liquor none there venture wou'd.. 

At laſt I fix d the priſma very by, ae? 

Upon the tetrahedron that was by't; 

This done, ſaid I, ſee by this piece of {kill,. 
With ale or beer; the veſſel ye may fill. 

T aſk the gaugers now, how much they think 

There's in the caſk, of ale or other drink? 
In anſwer to the query, pray unfold, 

How much at once the caſk ſo plac'd can holds 

And alſo tell, how much th' elevation 

O'th' priſma is above its former ſtation :. 

But to prevent miſtakes !th' gauging part, 

Know, that a pyramid well wrought by art 

e e the mouth cloſe down did ſtop, 

Whole point juſt touch'd the tetrahedron's tops. 

Eve ſaid-enough, by which the artiſts know. 

The anſwer 7 the query how to ſhow.. 


{ 


— 
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1718. 
Anſwers to the Paradoxes propoſed laft year, 


Par. R. R. Budgen ſays the village lies under a high 

T. mountain near Lewis, in Suſſex; that about the 
winter ſolſtice the fun is hut a very {mall ſpace of time viſible 
to the inhabitants. ö | . 


Par. 2. Under the north pole. 


Par. 3. Under the poles the planets by their motions get 
north or ſouth declination, conſequently riſe and ſet with 
relation to thoſe two places: but the fix'd ſtars keeping an 
exact diſtance from the pole, may be ſaid zever to riſe, or 
Tet, tho' their motion on the poles of the ecliptic may be 
thought ſome ſmall objection to this paradox. _ 


Par. 4. In China, (or any other place) where the inha- 
bitants (ſtand near the ſea, ſtrangers looking in it muſt ſee 
or as tho' their heads were downward by the reflected 
viſion, 1 


—— 


An anſwer to the philgſopbical gueſtion. 
Mr. Jour Wilkinſon ſays, the proportion of gravity be- 
' twixt the equator and poles, is as 500 to 301, by the incom- 
parable Sir 1ſaac Newton; and the increaſe near as the 
ſquare of the right fine of the latitude; and that the ball 
would weigh more at London than at 10 deg. lat. by 1 
grains. 7 T7 


This is, 1 preſume, occaſioned from the earth's. oblate 
figure, and the diminution of the centifrugal force. 


Mr. Doidge, Mr. White, Mr. Bleathman, Mr. E. Weaver, 
and Mr. R. Hall, anfwer'd the zd and 3d paradoxes.” 
Mr. Whitworth 2d, 3d, and 4th, Mr. Langley 2d, Mr. 
Maſen zd, Mr. Budgen 1ſt and zd, Mr. Child ad and 4th. 


» 8 Solution! 


* 
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Solutions Ll the loft Jear? * Ld 
"kh 2 53 anfuered hy Mr. 1 


. 07 = 3 * ratio. . 2 n = ft tem TTY 
12 Lace ee 3 „ e 14348907, and 2 = ſum of 
all the terms. Now z — 2 == ſum df all the antecedents; 
2 — p = ſum of all the conſequents. Therefore 221722 


2 — 1: 2 — p; and by equality p32 —Pb * 7 —#u} by 
tranſpoſition, and divifion, 2 = = * 
= 89680 J. 135. 44. 


— 
— 


u. Queſtion 54 anſwered by R. Hai. 


| Their Journey went ta ſix days,, - 7) 
Before they met each other; 
The Londoner he went ſo faſt, 1 
Three miles out · ſtrid the other. Jr and 48. 
— Oreſbion 


II. Quss T on 84 ſolvel. 


Putting x for the number of days they travelled, or 1 


of terms in each ſeries, of which the two common differences 


are 2 and three the correſponding f firſt terms will be z and. As 


2 * 


1 — 1 +3 S2 41 | 
the laſt fromes a 2.—.— 
— . ri 25 


the ſums of exc pie ot exurmes . f +4 .2; aut} 


1 3. | 


and the fant of each ſeries, e or the mile&each travelled 17 Les >, 1 


— 2K. 
Then by taking the ſum of theſe two ſums, we have Txt 
+ 45 . and hence x = & = the number of days,” and 


my 15 mn} = the miles each umwelt my 7 


142 — 2x 261 * 


o "a a s c * $a 4 : 


— 


” —— . 22 —_—— 
a : 7 a 
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HI. Queſtion 55 anſwered by Mr. J. Simmons 


91 J. 117. 4d. 3873 Is the ſhare for Molly, 
72 39 10 1117 Is what Nan ought to take, 
66 2 o 2358 Makes the part for Nelly, 


229 12 4 If Tye made no miſtake, | t 
IV. Queſtion 56 anſwered by Mr. Ta a. Peirce. al 

Let BC = 4 =b, ADS =. 

oth Stn d £ df. 


| 12 22, fe 

CD-S 2 =d, AD— AB = m. 
221. 

The area 2 a. 3 r. 24 per. 29 ſq. cha. M$ 


Sa. Quere diagonal BD =y, 
(1). y:e id: 75 DE -E; : 
andy: þ : 7 = DF—FB. 


72 
(2). 4 5 2 D, and 275 = DF. 


22 — 


III. Quzsrron 5 ſolved. 


a i bY. . 20 RE 6 5 3 7 
The numbers 55 and 43, or —_ and = are in propertion as 


350 ind 279; and the numbers df or Tang . are to 
each other as 37 to 33. Now, 279 : 330 53 37 1 A 350 p y. 


279. 


and hence the three ſhares muſt be in proportion as the three num- diag 


— 30. 
bers vo 37, and 33 ;. or as 37 * 35%, 37 & 279, and 


33 * 279; that is, as the numbers 12950, 10323, and 9207; 


whoſe ſum is 32480, + FTA 
Whence, by A ye ſhall have as 32480 : 229 l. 135. 4d. 
12950 : 91 J. 115. 7584. = Moll's ſnare, | 
$: 310323 : 72 19 10 9 73 '= Ann's ſhare, - 3 Co 


9207 : 65 XxX 0487 = Nell's ſhare, 


FJ 
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4629 2 — 4 — ade n =. 8 
(3). * 2 IH 2 C E: 


era ir * 2215 a 
(4). Theſe two laſt x by 5. and added together give 


the area. 

(5). Then by ExtraNing the Münte root &f the Gengts. 
al multiplying a by 4, you'll have 

vac 2 adey* —=d* 

Ng = =abip . 

(6). By ſquaring both ſides of the laſt equation, and rand; 
ferring the Tational terms to one fi de, you'l have (after 
making 4c 20 , Adee -I ag> —2hi=m, 
— ii = —;) 27 — 5. 1 X my* 7 ES = 
164 — % e +254 . | 

Let 164* +/+ n =, and —&y* — 1 N —47* . 

6% By ſquaring both ſides of this laſt (o and — 9 Hany | 
placed) you'll have 44 + 415% + 429% —almy* 
—ahny* —amy® — 4% +45  Faln=þp + 455 
7 1 * 4 meagy% 7 

_ (3). But 4y* = 45 is deſtroyed; ; alſo by ſuppoſition aun þ 

. Therefore — 416 — 44% =— 45%, which will be 


de royed. Laſtly, by tranſpoſing the known quantities to 
one fide, and the unknown to the other, you'll have 44 1154 


+ 4/y* + 4357 — 45 — 4 8 + 22957 a 
A =p* = 4. 

Let 4 + AI T4 - 4p r; 1 
=:, and p* —4/n=t. Then rd t. 


From whence — ariſe this theorem, 


4 


„4 rg = 7685 chains, the longer 


4rr 
Gagonal the other i is 7*554 chains. 


V. Queſtion 


—— 8 a ** FIC 
IF. : wa 


C N. Qunsrron 36. 


conſtruckions and other ſolutions of this-queNtion ky Belen 
in Simpſon's Algebra and his Select Exerciſes. 


diameter, and 160 x 17/0780 pan 30% 11520") = 


% 
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* V. Queſtion 57 anfavered by Ja. Peirce, Wm. Whitworth, 
V 12 Wilkinſon, and Moſes Bleathman. 


Mar. 2. Sun 's longitude 229 56 34” N. Declin. 20 48 2878, 
The ſun's meridian altitude, 34 217 32”. 

Rey wy of the ſhade, - 117,6 inches; which doubled, 
gives the conjugate diameter of the oyal 234 112 inches. 
June 11. Sun's longitude —' — — 8 oe 55, 410 

Declination nort — — — — 23 29 48 

Sun's altitude eaſt or weſt — '— — 30 1 16 

Length of the ſhadow — 138˙4 inches 
Doubled the tranſverſe diameter 4276:8 . 
| The area of the oval — — 509160 


T + Taken for the 3 ſolid bodies — 16972*005x 


I For the ſte — — — 33944002 

Tranſverſe diam. of ſtep — — 116 ˙716 

The conjugate diam. of the ſtep 74˙028 

The ſide of the cube — — 21675 

Side of the dodecaedron — — 8726 

Diameter of the globe — — 14˙799 
6 VI. Nucl 


* 


* V. Qu ESTION of ry 


The method of ſolving this queſtion is thus : 

By aſtronomical tables find the ſun's place or longitude to the k 
two given times; and the obliquity of the ccliptic or the greateſt * 
declination for the ſime: then, by ſpheries, it will be, as radius 
* fine long :: ſine ohhq: ; ſine of the preſent declinations. In 
the firſt caſe, the declin. taken from the celat. leaves the meridi- 
an altitude; and in the other, we, ſhall have, by ſpherics, as 5, 
lat.: s. obliq. :: radius: s. altitude. Theſe altitudes being thus 
computcd, we ſhall ſuppoſe to be 34% 2 32% and 30% 1 16% 
as in the original ſolution above. 

Then, by plain triangles, as 1 (rad.) : 80 (length- of ſtaff) : 
cotang. alt. : length of the ſhade; conſequently 160 * 1'4622874 
(cotang. 945 an”. 3) = 2340034190 inches = == Ut conjugate 


276'89248 = the tranſverſe diameter; and hence the area of the 
green is 276 89248 Xx 234 034176 „ — &c. = 3089 5˙58. 
Then + of this being a number expreſſing the ſum of the contents 
of the three ſolids, which are in proportion to one another as 1, 3, 

e 


and 6, whoſe ſim is 10; we mall have, as 10 : 


x 1696*'519 = the content of the ſphere 
-$1<'2 $o89*'558 = the content of the dodecaedron ; and, a 
(ee: 1017 9˙ 116 Z the content of the cube 


©s os os 
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$. 
b, * VI. Dneftion 58 anſwered by Moſes Bleathman. 
8 I ſee a fault, but can't deviſe, 
: Not for my life, in whomit lies: 
4 Wheth'r in the author, or the printer, 
725 Or elſe in me, the fault's amender. 
n Tf I am right, the eldeſt ſon 
1 Had twenty- one years over-gone; 
0 The other ſixteen years I ſee: 


But this does not with you agree. I 


Anſwer to the Prize Qugſtion. 


Mr. Char. Maſon, Mr. Tho. Cary, (who won the prize) 
rs. Mary Nelſon, Mr. Fohn Cary, Mr. Peter Ward, Mr. 
Peirce, Mr. Witworth, Mr. Carrington, Mr. J. White, Mr. 


eathman 
| = | * | — 
ion N 
| 3 2 | | 
* enſu. 10179 ˙ 116 = 216722 = the fide of the cube, 
3 

. 2 67248 = the fide of the dodecaedren, 

7˙66 311896 
the 3 i 

696518 

teſt 6, — —_—_ 4 = the diameter of the ſphere. 
1 \ kx 3141 Sc. 47975 of p 
- Again, for the diameters of the inner ellipſe, or ſtone ſtep, whoſe 
: - oudity is 3 of the area of the outer one, and the difference of its 
hyus meters = (27589248 — 23403418 =) 428583; let x = 


160 af the ſum of its diameters,. then the diameters will be x == 


— 423533 F a 
$74 . queſt.) = 276-89243 x 23403418 x + x + = 8640 · 304 
gate ne x = 214291 5* + 8640*394 = 99'3914, and 95'3914 
5 11.4291 = 116'8205 and 73˙9623 = the diameters of the 
* 58, % 2 
ents 4 ; ; 
„ 35 VI. QUESTION 58 /olved, s 


Putting and y for the two ages, we have, per queſtion, x — 
= 435, and y* — x = 233 (omitting the zd condition as 
, by uous); hence 52 = 235 x x = A — 425ʃ“, or x# — 
it — x = — 180390; in which equation x = 21 3 and 
nſy. = — 425 = 16. | IN 
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Bleathman, Mr. Wilkinfon, Mr. Edmund Weaver, Mr. . 
Hall, Mr. ef. Smith, anſwered this queſtion as below, 

«+ pe? ; ha. | FRES oe » | 0 Inches. 
The ſide of each triangle of the tetrahed 41˙853 
The perpendicular altitude — — 3417283136 
The ſide and altitude of the priſm — — 28˙6209 


Conſequently the fide of the baſe of that? . 
Part of the 1 which is within the priſm. 5 "BY 6209 of 


Its perpendicular altitude — _ — — 233688 10 
Its content in ale-gallons-— H— — 9g'79793. . 
The perpendicular altitude of the pyramid 5*25204 7] 
Its content in ale-gallons — — — — 2720203 T1 
The content of the two pyramids — =— 1199999 of 
Contentof the priſmwhen eren dre j Wee oc 
to the import of the queſtion in ale-gall. 4 61 
The elevation of the priſm — — — 10˙803 9 55 
Eclipfer Ho 

27 

, K Ares - 


Since the two ends of the priſm are filled: up by two pyramids . 

whole vertexes meet within it, the height of the two together is juſt 
equal to the alt; of the priſm; and ſince a pyramid is = +4 of 2 
priſm of the ſame alt. and baſe, it is evident that & of the priſm 
will be filled with liquor, that is, it will contain 24 gallons : which 
is one part of the demand. The other is to find the additional e- 
levation of the priſm, which, being evidently = the difference 
between the altitude of the tetraedron and of the part of it which 
is let into the priſm, will be found thus. 5 7 


TEE: 6—— 
By the Schol. page 403 Menſuration, 124/6 V2 = 


3 | I 
I24/ 30 4/ 2 = 41'853'inches.='the fide of the whole tetraedron; 


| $8 
and by page 81 and 145, we fhall have q/ dnl. = 1 


% 


6 VS; = 2862093 = the fide of the priſm == the ſide of the 


tetraedron which is within the priſm. And it is the difference of 
the altitudes of theſe two which is required. Now, from the 
demonſtration page 403 Menſuration, it appears that the fide of a 
tetraedron is to its altitude, as 1 to Vr; and ſince the difference 
between 4 85 30 and 2862992 the ſides of the two tetracdrons 15 
13˙ 13208, we ſhall have 13˙2 3208 a = 10'80394 = the additio 
nal elevation required. . 8 

6 I 


o 
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Eclipſe of the moon, 1718. 


ECL1IPSE. 157 


Once this year will the earth's ſhadow quite hide the body 


| of the moon from our ſight, which will be on friday the 29th _ 
of auguſt, at 8 at night, being a total eclipſe of the moon. 


The calculation J have lately made, and compared with my 


former, from {/{ronymia Car. 


h. m. . 


The mean & auguſt the 29th, evening — —8 x 


The mean anomaly of the earth — — fig 210 55 
Of D, - #7, 3.00 TOS —  , O08 
Longitude of the ſun — _ m 16 34 


Ot 2 — . 5 X 16 28 
Difference from the oppoſition want — — 5 
Hourly motion of © 2' 26”, of ) zo! 7” differ. — 27 
27 31” to 5' 27” :: 60 to the interval, add — — 11 


The middle or equal time — — — 8 12 
To which time the ſun's place is — — x16 34 
)'s plaaoae 716 
Difference from the oppoſition paſt — — 
Hourly motion of O2 26% of) 3& 8“ differ. — 27 
| As 27 42 to 38“ parts :: 60 to interval ſub  — 1 
Equal time of the true & auguſt — — — 29 8 10 
Subtract N from ) place reſts argum. laſt — 6 o 50 
Reduct. ſub. 127 Y's latitude ſouth deſcend, — — 4 
From hourly motion of ) 29' 37” ſub. ho. mot.) — 2 
Remains the hourly motion of) 49 — — 27 


17 11“ to red. 127 :: 60 to time of red. add — 
Correct time of the true ecliptic oppoſition — 
S:midiameter © 15' 49", ſemidiameter of 4 — I4 
Horizontal parallax © T5”, D's 53' ſum — — 
Semidiamet, © ſubt. remains ſemid. O's ſhad, — 
Semediamer ) 14' 20” add, ſum of ſemidi, — — 51 
Latitude ) ſubtract, remains parts deficient — — 47 
14 20%: 6 dig. :: 47' 24” parts defic. to dig. — 20 2 
Interval of ecliptic 8 and max. obſcur. add — ;, — 
Minutes of incidence and half tarriance — — 51 


The time of half duration — — — 1 53 
Equation of time add — — — — 1 
Apparent time of greateſt obſcuration — — 7 39 
Difference of meridians ſubtract — — — 6 
pong time max. obſcuration at Coventry — #7 56 
Half continuance in total darkneſs — —. 22 


27. It. 60.: 22. 41. to half duration in total darkneſs 50 
Whole duration in total darkneſs — — — x 40 


2 
16 

4 
37 
27 
31 


Mathem, P Hence 
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Hence the apparent times at London and Coventry, 


London. Coventry. 
h.  B a POT be h. m. 

6 5 Beginning auguſt 2gth evening — — 5 5 
7 9 Beginning of total darkneſs —  — 7 : 
7 59 Greateſt obſcuration — — — 7 53 
8 49 End of total darkneſs — —. — 43 
9 52 End of the ecliple — — — — 9 46 


3 47 Whole duration 

This type ſhews up- Fo '/ 
on the figur'd line of the | | 
moon's way, the time 
of the beginning, im- 
merſion, greateſt dark- 
neſs, emerſion and end, 
by the place of the 
moon's center on that 
line, at her paſſage 
through the dark ſna- 
dow of the earth: 
the other lines of the 
moon's eclipſes, in my ä 

laſt, I explain'd, ſo needleſs here. The moon's latitude at 
the beginning is 16 ſeconds north deſcending, and at the end 
g' 38" ſouth deſcending.* 

On the 5th of march, at 3 afternoon, and 13th of ſep- 
tember, at 9 morning, moon's eclips'd inviſible. On the 
roth of february, at midnight, and 15th of auguſt, at 2 in 
the morning, ſun's eclips'd inviſible. ; 
Note, The 29th of auguſt the moon riſes not till 20 mi- 
nutes after the beginning of the eclipſe. 


 Paradbixe 


— 1 


FEES 


* This eclipſe of Aug. 2.9th was obſerved thus. 


| Places | Obſervers | Begin. To. Im. |Emerſi, | End. 


h. m. s. h. m. s. h. m. s.] h. m. s. 
Padua I. Poleni 7 49 490 36 4 471 2Ap. time 
Bologna G. Rondelli 7 47 400 27 40010 37 36 Tr. time 


Bologna G. Manfredi 6 42 13/7 47 Solo 29 zc|ro 38 51 Tr. time 
Bologna JA. Giſilieri 6 40 2317 46 3% 33 §0lro 3742 
London IM. Folkes 7 2 oj846 200 9 520 
Wanſteadl Dr. Pound 7 2 41/8 48 181 9 53 Op. time 


In 


its per 


„ 
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Paradoxes to be anſwered next year. 


Par. 1. There's a certain country in South America, many 
of whoſe ſavage inhabitants are ſuch unheard of canibals, 
that they not only feed upon human fleſh, but alſo ſome of 
them do actually eat themſelves; and yet they commonly 
furvive that ſtrange repaſt. | 


Par. 2. There's a certain European city, whoſe buildings 
being generally of firm ſtone, are (for the molt part) of a 
prodigious height, and exceeding ſtrong : yet it is molt cer- 
tain, that the walls of thoſe buildings are not parallel to one 
ny nor perpendicular to the plain on which they are 

uilt. 


Par. 3. There are two diſtinct places on the continent of 
Furope, ſo ſituated in reſpect to one another, that tho' the 
firſt ies eaſt from the ad, yet the ad is not welt from the firſt, 


Par. 4. There's a remarkable place on the globe of the 
earth, of a very pure and wholſome air to breathe in, yet of 
ſuch a ſtrange and deteſtable quality, that it's abſolutely im- 
poſſible for two of the intireſt friends that ever breathed, to 
continue in the ſame in mutual love and friendſhip for the 
ſpace of two minutes of time. 


I deſign next year ſome new paradoxes, which I doubt 
not my correſpondents will compoſe for this place. 
New 


— — 


In this year, from the 18th of January to the 5th of February, 
new ſtile, a Comet was obſerved at Berlin by Mr. Chriſt. Kirk, thus: 


At 10 at night Longitude | Latitude From theſe obſervati- 
— | FORE ons it is found that the 
Jan. 18 [27% 26' 69 18' No.] comet's deſcending node 

21 | 16 2528 48 42 was in about 214 degrees 

23 | 9 7 | 39 45 of Aries; the angle of its 

26 } $ 254 | 32 55 | orbit andecliptic 694 de- 

2714 8 31 24 grees, it paſſing within 2 

23 | 4 4 30 13 or 3 degrees of the pole 

30 3 4 27 of the world, and cutting 

| 33 2 43 | 27 40 the equator at about — 

Feb, 11 a 48 1 deg. from the equinoctial 
. 26 22 point; its perigeon was 

1 5 1 2s 24 53 | in 60 &n with 67 5® 


north latitude, it being in 


Its pexigeon Jan. 18, 3h. gmin. P 2 
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New Quęſtions. 
I. Queſtion 59, by Mr. Doidge, of Portſmouth. 
One ev'ning, as I walk'd to take the air, 


J met a damſel beautiful and fair: | 
Her matchleſs charms did fix my roving heart, 


Which, till that moment, ſcorn'd love's proudeſt dart, 


Unto this fair I did myſelf addreſs, 

With all the love that lovers can expreſs. 

Then ſtreight unto her father's houſe we went, 
And in love's ſtories all the time we ſpent. 

A curious garden joined thereunto, 

And all that lovely was, i'th' ſame there grew: 

The filver ſtreams, and pleaſant walks ſo nice, 

Made it appear like to a paradife, _ | 
Amidſt the garden ſhe a knot would place, 

The better Ai her garden for to grace. 

The content of it ſhould exact agree, 

To be in feet one hundred ſixty-three: 

A polygon's the form; but it mult bear, 

Of juſt ten equal ſides, and regular. 

Then fir, ſaid ſhe, pray try your ſkill to find 
The ſide's true length, to form the knot defign'd. 
And to reward the pains you take for me, 

T freely then your wedded wife will be. 
Theſe words with joy ſo fill'd my breaſt, that I 
Thought that each moment was eternity, 
Until that I the fide's true length had found, 
And then in pleaſure evermore abound. 
But ah ! with pains I've try'd all ways about, 
And all in vain; I cannot find it out. 
Aſſiſt, fair ladies, one with grief oppreſt, 
And ſend an anſwer te this one requeſt. 


II. Queſtion bo, by Mr. Tho. Cary, of Lynn. 


Within my garden T've a pond that's round, 
Whoſe ſurface equal to 50285 ſquare feet is found: 
In th' midſt of which, a pole ſtands juſt upright 
Above the plain, one hundred feet in height: - 
This pole being broke into two parts, 

Come, tell this query now, ye men of arts. 
The broken piece fell juſt at the pond's brink : 
How long is then the piece left, do you think ? 


III. Pueftirn 


8. 
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III. Pueftion 6x, by Mr. Peter Ward. 


| You that delight in figures, try your ſkill, 
A magic ſquare with numbers for to fill. 
One to a hundred numbers there mult be; 


Which to the numbers of the ſquares agree: 
But farther ſtill you muſt them ſo contrive, 


Twenty-two ways to make five hundred and five. 
No two ſquares alike in numbers muſt be; 
But ten in length, and ten in breadth, let's ſee. 


IV. Queſtion 62, by Mr. Wm. Whitworth, of Northampton. 


Ingenious ſons of art, I new requeſt, 
That you my artificer will aſſiſt. 
Alſo be pleas'd to let me underſtand, 
How to effect my purpoſe now in hand. 

A ciſtern made of lead that's half inch thick, 
In oblong. priſm form; but honeſt Dick 
With me agreement made the length to be - 
In ratio to the breadth, as five to three; — 
And mult hold fifty buſhels exactly. 

But this is what I moſt of all deſire, 

To have it, that the leaſt lead will require; 
That is, what will the leaſt of ſarface have, 
Is what from you, I with ſubmiſhon crave. 
Alſo its length and depth to me expound, 
And what 'twill colt at three half pence a pound, 


V. Queſtion 63, by Mr. Lewis Evan, from Carmarthenſhire 


Ten partners wy the hay next year to grow 
Upon the meadow held deſcrib'd below, 
The 2 is forty pounds. The mead contains 
Juſt ſixty acres, or ſix hundred chains. 

A pays a ſum to be found out, and B 

Does pay five ſhillings more than 4; ſo C 

Five ſhillings more than B; the ſame exceſs 
Continues to the end; nor more, nor leſs. 

Three ſides it has, whereof the baſe is fifty, 
O'th' two ſlope lines, the longeſt meaſures forty,, 
The other thirty chains. This mighty care 
Torments their minds, how ev'ry one's due ſhare 
According to the money he pays in, 

Shall be laid out by el For they begin 
To think, no other way will do ſo well; 


That partnerſhips are tedious, moſt can tell. | 
P 3 | 4 


* 


- x63 
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At the acuteft angle, they've indeed 

Amongſt themſelves. moſt willingly agreed, 

A's ſhare ſhall be, the reſt in order on, 

3, C, D E, ſo forth, till all is done; 

Thoſe 1 lengths, which from the baſe, 

Erected at right angles, ſhall thoſe ſhares | 

Divide aſunder: and how many chains 7 

O' th' baſe each ſhare takes up: Whoe'er the pains 

Shall take to ſhew, himſelf may well aſſure, 

He ſhall thereby their heartieſt thanks procure. 


VI. Quaſtion 64, by Mr. Rob. Beales. 


A young man had left him b his old grannum 


"I 


Two hundred pounds; but nothing per annum. 

*T was not to be paid him till nine years three quarters, 
Which vexed him fore, and put him to tortures; 
*Cauſe being juſt marry'd, he wanted the pelf, 

Which made him bethink what to do with himſelf, 

So he went to a miſer, whole riches were great, | 
And did the whole ſtory unto him relate ; 41 
Who ſaid, if his ory in truth could be found, a 
He'd venture to give him one hundred pound 
Then down on the nail; which made him look brave, Pas 
And tell the old lurch, the full ſum he ſhould have, I, 
As above, at the time: ſo ſecur'ty was made, to 1 
And an hundred pounds he had got for to trade. 

Now what compound int'reſt did the miſer demand, 5 
Per cent. per annum for the money in hand? 2 

| whe 
The Prize Dueſ/lion, 10 diaries to the anfwerer. — 
Ladies, as you ſet many right, | 1715 
Pray do the ſame for a wheelwright; 
And for your pains I will content you, 5 9 
If you explain this- paper ſent you. | have 
In two wheels if there be inſcribed 9 
A polygon that's equal ſided; | 4 
The leſs five ſides, the other ſeven; poſh 
Of which the areas they are given | Vidu; 
In proportion or analogy, | 
Exactly as thirteen to three.  _ | Or 
But theſe to find, depends upon dos, 
The juſt length of a pendulum 
That vibrates ſixty times and one 


Exactly in one minute's ſpace: 


This, being found, is the true baſe 


To 
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To two fides of the pentagon; | | 
And bounds the — A (which 1s known). 
Then by the length af this ſubtenſe, 
Or baſe, there will by inference, 
Be found the parts of ev'ry figure, 
Firſt of the leſs, and then the bigger : 
Alſo each wheel's periphery; - 
For that directs the ſmith and me. 
And for that lady's courteſy, | 
Who firſt ſends theſe true lengths to me, 
I'll give next year ten ladies' diaries, 
As prize for anſwering theſe queries. 


1719. 


Anſavers to the Paradoxes propoſed laſt year, 
Par. A ſays, If they don't eat (their meat) them- 

5 ſelves, who can eat for them, in ſuch manner as 
to ſuſtain their life? WE 


Par. 2. All walls are endeavour'd to be built perpendi- 
cular to the tangent (and point to the center) of the earth, 
where they, if continued, would meet in a point, and conſe- 
quently are not parallels, and but in one point only can a 
perpendicular be raiſed on a horizontal plain: vid. 5th par. 
1715, anſwer'd in the diary for 1716, and Euclid. lib. 11 pr. 13. 


Par. 3. Any two places on the globe that differ in, or 
have latitude. i 


* 


Par. 4. This paradox by ſome anſwer'd thus, *Tis im- 
poſſible for two perſons to be in one and the ſfelf-ſame indi- 


1dual place together, 


Others ſay, two in the throne can't continue in mutual 
love and friendſhip. | 


Mr. Hum. Marſhjuſtum ſays, by reaſon of the earth's 
motion they cannot continue in the ſame air. 


Solutions 


/ 
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Solutions to the laſt year's queſitons. 


*I. Qucſtion 59, anfwer'd by Anna Philomathes. | 


Sir, my aſſiſtance ne'er ſhall wanting be, 

To eaſe a friend that's in extremity. 

When firſt J found how you with grief were preſs d, 
A moving pity touch'd my tender breaſt; | 
Alas! thought I, his ruin is too ſure, 

Tf there's no way but this to work the cure; 

But viewing well the query o'er again, 

I found the antitode that cures. your pain. 


5523 inches = to the polygon's fide = 4'603 feet. 


+ II. The 60th queſtion anfwer'd by Mr. W. Laughton. 


Let Y = 40'008 the radius of the pond; / S to the piece 
broke off; and p = to ſtanding piece. Then h + p = a = 
| 1oo, 


' 4 


i ct 


I. QUESTLiON $9 ſolved. 


menſuration, 2 5 + 2 * 5 or 5˙ 6942088 drawn into the 
ſquare of the fide of a decagon is its area; wherefore the ſide will 


| 'x6 
be VIE 4'6027 nearly. 
1 II. QuzsT10N 60 ſelved. 


Algebraically. 


| e pt oy 4 
The ſquare of the radius of the circle is 8 = 
os 4X 78539 &c. 
00 


7 X 785 39 &c. 
the whole height of the pole, and x = the part ſtanding. Then 
wille — x be the part broken off, and is the hypothenuſe of a 
right-angled triangle whoſe two legs are aand x; conſequently 


42 ＋ £2 = c — x|* c — 2x + x>; and hence x = 


= 1600'644, which put*= a? ; alſo put c 100 


Cc — 22 


De =41'99678 = the length required, 


Geome« 


of 


in tl 


Il 8 


mea 
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100, and þþ =pp +rr by 47 Euclid 1. Hence þ þ + 2a bp 
+pp=aa. And bb —pp=rr. By ſubtracting, 2p + 2pp 


* 
2a 


" {| ha? if ada 
a =- rr. Then þ = ——— = — 
| 2h + 2p 


ſeet. 


III. The 6 queſtion anſwwer'd by Mr. Mich. Eling, Mr. 
r. Williams, John Tinder, Alex. Naughley, 
J. Clifford, J. Simmons, W. Kendall, and W. Rubens; 
but there are many different ways f anſwering or filling 


Jo. Smith, 


this magic /quare, 


The following one is thus fill'd by Mr. 7. Harris. 


= 41*9968 
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11 [92 12 14 [15 63843390 
100 |82 [2622622821 
99 | 19] 75| 74] 33 | 66] 42] 43? 51) 23 
2 | 20 | 76 | 73 | 34 | 36 | 6Q| 57 | 49 | 98 
481]25f28168]65|[4r} a4] 52] 97 
 94|21|77|72| 32] 37 | 61] 56148] 7 ; 
380 24 20 60 64 40 [4 52 | 96 
_61|79|23| 30} 70 | 38-i 62 | 55 | 47 | 95 
93 (22 | 78 | 7x | 3x | 63| 39 1 46 | 54 j 80 
911 9 | 89] x3 | $5 | 86 | 85 17 18110 
Theſe numbers make 505 ten times in the lines, ten times 
in the columns, and twice diagonally. | 
IV. The 


| Geometrically. 


Here are given the baſe and the ſum of the 
hy pothenuſe and perpendicular, of a right-angled 
triangle; to conſtruct the ſame. Which will be 
done thus : 

Making AB the radius of the circular pond, 
and B C the pole perpendicnlar toit; join A, C; 
and draw A D making the angle DAC= DCA: D 
lo ſhall BD be the part ſtanding, and DA or DC 


C 


the part broke off, For, becauſe of the equali- 
ty of the £8 DCA, DAC, their oppolite ſides | 
54, DC will be equal. S. E. D. B 


B r e , . . . e . . . nt a EEE 
N r : 22 — 1 * + — A 8 N D 


- Internal 3 bread — 


duct of theſe three taking 107520 the content of the inſide, there 


124. a- pound, amounts to 14 J. 6s. 5d. 1249. 
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IV. The 62d queſtion anſwered by Auna Philomathe,, 


who for the honour of the fair ſex, I can aſſure the world, e 
from an ocular demonſtration at a vifit I once made her, that 
theſe mathematical performances are purely her own. 20 
Your problem, Mr. Whitworth, I have told, > 
Tho' found it ſomewhat knotty to unfold, 


Did you think it beyond our ſex's parts, 

That aſſiſtance you crave from the ſons of arts? 
If you'll pleaſe to view here what I write below, 
Full anſwer to your queries I will ſhow. 5 


Let 5 5, c=3, and aaa = 107520 = Cubic inches in 
50 buſhels, alſo let x = length : then will EF = to breadth, 


2222 cexxx +2bbaaa + abcaaa 
Z to the depth, and — 7 


= to leaſt ſuperſi. of ciſt.* 


2 


* IV. QuESTION 2 ſolved 


The above original ſolution is falſe as well as that given in the 
Diarian Ropoſitory, they both making the internal ſurface a minimum, 
which is contrary to the intention of the queſtion ; for it expreſly 
declares *©* To have it that the leaſt lead will require” and conſe- 
quently the difference between the ſolids made up of the external and 
internal dimenſions muſt be the minimum. Wheretore putting the 

length = 5 x the external ( 5x + 2 = length 
5. dimenſions j 3x +1= bead, 

depth = y will be 5 + depth 
And hence ISx* y = 1017520, andsx 1. 3«„ 1.144 — 
1 * or K ＋ 8x +1.9 +4 =a minimum. The value of y 
being exterminated out of this equation, by means of the firſt, and 
its fluxion put = o, we at laſt obtain 15 X + 4x3 — 57344X 
14336 =0; in which equation the root x is = 1563077 3. Where - 
fore gx = 78'135865 = internal length, 3x =46'892319 = in- 


107520 168 . 
ternal breadth, and = 1772 — — = 29˙338444 = inter- 
nal depth; alſo, by adding 1 to each of the former numbers and 
to the latter, we have 59153865, 47892319, and 29˙838444 for 
the external length, depth, and breath. From the continual pro- 


remains 5594.34 for the cubic inches of lead in the ciſtern; and 
this multiplied by · 4096 18 /þ. the weight of a cubic inch of lead 
according to Ward, the product is 2291'54 1b. of lead, which at 


No. 16. 
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2ccxix—2bba%x—2bca3x 
; bcxx 
aooxIx —2bba3x — 2bca*x = o. Therefore x 


. +bcas 
Cc 


The duni there 


= length = 58:181426 inches, ＋ =! 


3 
vreadth = 46˙9088 inches, and 755 = depth = 29˙3 18 in. 


2 


The purchaſe 141. rs. 53 d. 


1 + V. The 63d queſtion anſwered by A. Philomathes, T. 
th, Dodd, H. Walker, W. Crabb, Jo. Smith, W. Hawney, I. 

E C. Chorley, J. Finclair, Geo. Naſh, A. Naugh- 
aa ey, G. Hare, Ja. Royſton, Mary Nelſon, J. Clifford, J. 
Simmons, Jo. Wilkinſon, Beata White, aud John Cun- 


ning. 
The | | 
Sharers. Muſtpa. | Share of Len. ww Length 
— | baſe perp 
J. s. d. a. r. p. chains | chains 
A 2 17 6] 4 1 10 10˙723 8˙04 
the B 3 2 64 2 30 4˙768 1162 
= .C is 3650 10] 3873 | 1453 
1 —ͤ—— — ſ— — — 
— D 3 12 65 IT 30/ 3438 [17710 
and E |3 17 65 3 100 3˙17719˙48 
| he F 4 2 616 © 30] 3'o0o2 | 21'73 
1 G 4 7 616 2 10] 2876 | 23'89 
H 4 12 6]6 3 30} 3140 | 20%00 
4 — 1 4 17 6] 7 110] 4˙261 14˙32 
9 1 5 2 6] #2 30 10˙738 | a /\ 
F. j Sum 40 © 01600 0 49˙999 i 
here · 
= 1N- VI, The 
inter- | 
and! 8. 925 
4 for 5 
pro- * V. QuEsT10N 63 ſolved. 
there | 
and By the nature of arithmetical progreſſion, having given the com- 
lead in difference 5 = d, the number of terms 10 n, and the ſum 
ich at there will be found the firſt 


the ſeries 40 x 20 = 800 =5; 
| | term 


4 


Gt 


| 
| 
| 
i 


F — = G 
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* VI. The 64th queſtion reſolved by A. Philomathes, T. M 7 
Dodd, Lewis Evan, W. Crabb, J. Smith, W. Hawney, 
W. Armſtrong, W. Loughton, J. Jennings, C. Chorley, 
Anne Harris, J. Tefft, and ſeveral others, 


The miſer demanded 71. 75. 4:4. per cent. per ann, 
comp. int, 


The 


2S$—dn.n—q x660 . 489-5 . 
term a = | — = — = 57K. 21. 7 M the 
21 20 * 


6 d. == A's ſhare of the money, and by the conſtant addition of 5. 


all the reſt will be found to be as in the 2d column of the Original ws, 
ſolution above. | an, 
Then, their ſharcs of the field will be in proportion as their ſums r 
the 


of money, and ſince the triangle 15 evidently right angled, and its 
area = 30 * 29 = 6oo chains = 60 acres, we ſhall have, as 4-/, 23* 
: 60 Acres or as 2: 3 3: 1 J. 175. 6d. : 43125 acres = 4c. 179, 1 
10 poles = A's ſhare, and as 2 J.: 3 : $$. 378 ace == 170. 20%, WM for; 
= the common diſſerence; which being coutinually added will give h 

, wand 
the ſeveral {l:arcs as in the zd column. 


Again, for the baſes and perpendiculars : -Since the firſt and laſt 
parts are triangles ſimilar to the whole field, and ſimilar trian-W ; 
gles being as the ſquares of their like fides, we ſhall have, as quir 


: are on F$05 402434 2 23 bale | Th 
y/ 60 of «$0855 18 : 8˙ 0 = A's perpendicular, ww 
40 : 14317 = K's perpendicular hept 


and VG: 4 76875 :: 30: 10738 = £&'s baſe. 


| Then to the firſt and laſt areas add their adjacent ones, and the 
ſums will be the next fimilar triangles; whoſe ſides being calcula- 


ted in the ſame manner, their perpendiculars will be thoſe in the T1 
laſt column, and the differences of the baſes will be the baſes in f oo 
the column next to it. Jan 
| Dian 
| Circi 
* VI. QUEST10N 64 ſolved. Inſer 
Tf r be put for the rate of 11. by the nature of compound inte 
3.9 
reſt, we ſhall have 100 * 1 + r. = 200, or 1 + A = 2, Of 
8 1 | ; 
N = 2+ =16;'andr = 16 — 1 = 0368. Hence the 
4 


rate per cent. is 100 07368 = 1:368 =. 75. 4d. 1:28 . 


n. 


d the 
lcula- 
n the 
es in 


inte 


2, Or 


2 the 
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The Prize Quęſtion anſwered by Anna Philomathes, W. 
Hawney, —5 Clayton, J. Buckey, Philomathematica, 
Luke Cullimore, Mary Nelſon, Jo. Smith, E. Elphick, 
C. Maſon, T. Orme, Henry Hale, J. Jennings, Ja. Pearee, 
W. Doidge, Cha. Chorley, Anne Harris, and W. Whit- 
worth, before Candlemas-day, and afterwards by Tho. 
Cary, J. Cary, G. Hare, J. Stocks, R. Whitehead, Beata 
White, aud Peter Ward. | 


W. Whitworth's anfaver. 


The lengths of pendulums are reciprocally proportionable 
to the ſquares of their vibrations. 

Therefore as ſq. 61 = 3721 : 3600 :: 392: 37” 252 = 6b 
the ſubtenſe, whence the fide a muſt be 6 y this 
theorem: Va quadrangle be inſcribed in à circle, the rect- 
angles of the two diagonals will be equal to bath the rect- 
angles af the oppoſite frdes. | 


Now the diagonals being each equal to the ſubtenſe B, the 
theorem is aa + bag; ergo, a= bb +3bb—$4b= 
23'439062 inches, the ſide of the pentagon. 

Then 6 being the —— of a rectangle triangle de- 


ſcribed in a circle, and d part of the diameter (as far as 
where the perpendicular falls) the baſe; the perpen. being 


and the other part of the diam. /; we have of bb — £ | 


; and gag ＋ e = df; and cd + df = diamet. re- 
quired. Alſo the area of the pentagon will be 945*210782. 
Then. 3: 13 :: 945 T0 4095"9133912 = area of heptagon, - 


3623912 : IT :: 4095'gi in duplicate ratio, to ſide of the 
heptagon. Then the other parts are eaſily found, as below. 
Parts. Pentagon, Heptagon. 

The area of the —— — 9452107 — 4095'9133 
Diam. of circum. circle — 39˙8768 — 76 8283 
Diam. of infcribed circle * — 322617 — 69*1047 
Circumſeribing circle . — — 125˙2768 — 2413637 
inſcribed circle  — — — 10 r˙z51o0 — 32170994 
NMathem. -Y N 
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Of the Eclipſes in 1719. 


Four times this year, in their natural courſe, will the ſon 
and moon be deprived of giving light to us; the calculation 
| I have ſupputated form Aftronomia Carolina, the tables o M 7 
the celebrated Mr. T ho. Street. | | 


1. Sun eclipſed the 8th day of february, at 6 o'clockind 1 
the morning, the ſun being then not riſen, can't be ſeen by 7: 
us in the britiſh iſlands, but in the eaſtern countries it will 
be a conſiderable deliquium. 


2. Moon eclipſed on the 23d. of february, at 30 min. after 
7 in the morning, but the ſun riſing half an hour before), 
the moon conſequently muſt be ſet, as being then diametri- 
cally oppoſite, ſo the moon immerges juſt as the eclipſe be- 
gins, and makes it inviſible to us; but to the Weſtern iſlands ¶ had 
It will appear 5 digits eclipſed on her ſouthern limb. . 


3. Sun eclipſed on tueſday the 4th day of auguſt, at 6 in 
the afternoon; but it may be inviſible, the moon's ſouth la- 
titude ſo depreſſes her as not to interpoſe between the ſun I prop 
and our fight. Le 


4. Moon eclipſed, and viſible on tueſday the 18th day of ney 
auguſt, at 8 o'clock in the evening. «A 


j h. m. 8. 
The equal time of the true & at Coventry — — 744 ; 
The time of reduction add — — — — 3 2 ob 
Correct time- of true & in the ecliptic — —7 270 noti 
AMAquation of time add — — — — 2 WW 
The apparent time of 8 — — — —750 1 
— of the true & and the greateſt obſcur. ſub. 6 


| | of A 

Hence at Coventry, Auguſt 18th evening- — 

. 5 | m. b. 0 

The beginning — — — = vo _ 


The middle or greateft obſcuration — VIII 15 


The ow 3 — — 
Digits eclipſed north — — "+ 18 
The latitude of the moon at beginning — 42%. 55“. S. D. Nebigr 
Latitude at the end, 48“ ſouth defcending. | 


'The end — _— — — — — IX 13 


715 


It 
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It would be much for the improvement of aſtronomy, and 
honour of our nation, if perſons who have well adjuſted 
pendulums and proper. inſtruments, would obſerve the times 
and parts of the eclipſes, and communicate them; that 
ecliple of ) 9 ſept. 1717, was obſerved in latitude 55 to be 
obſcured about 7 digits. | | 


The three obſervations following were made and adjuſted 
to the city of Coventry by an accurate hand. | 
1717. Oct. 9 d. 13 h. 125 40” Jupiter's 3d ſatellite emerged. 
1717. Dec. 5 9g 22 oo Jupiter's ad ſatellite immerg. 
1717. Jan. 28 - 7 16 40 Jupiter's 1it ſatellite emerged. 


New Paradoxes. 


1. There are divers places on the continent of Africa, and 
the iſlands of Sumatra and Borneo, where a certain kind of 
ſun-dial 1 duly fix d, the gnomon thereof will caſt no 
hadow at all, during ſeveral ſeaſons of the year; and yet 
the exact time of the day may be known thereby. | 


2, There is a certain iſland (whereof mention is made by 
ſeveral of our lateſt £0 aphers) whoſe inhabitants cannot 
properly be reckoned either male or female, nor altogether 
hermaphrodites : yet ſuch is their peculiar quality, that 
they're ſeldom liable to either hunger or thirſt, cold.or heat, 
joy or ſorrow, hopes or fears, or any ſuch pf the common 
attendants of human life. | | 


3. There is a very remarkable place upon the terraqueous 
globe, where all the planets, notwithſtanding their different 
notions and various aſpects, do always bear upon one and 
the ſame point of the compaſs. | 


4. There is a large and famous? country on the continent 
of Africa, many of whoſe inhabitants are born perfectly 
deaf, and others ſtone-blind, and continue ſo during their 
vhole lives; and ſuch is the amazing faculty of thoſe 
perſons, that the deaf are as capable to judge of ſounds, 


5 thoſe that hear, and the blind of colours, 2s thoſe. that 
ee. 


5. Scholaſticus ſends the following in latin, out of Onwen's 
epigrams. 


Dic quibus hoc animal terræ naſcatur in oris, 
Maſculus eſt matur cui, mulierque pater. 


Q 2 - New 
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New Qugſtions. 
I. Queſtion 65, by Mr. Henry Walker. 


When firſt Columbus, with advent'rous mind, 
The ocean croſs'd, a weſtern world to find, 
With him a gentle Spaniard, young and fair, 
Saw, and confeſs d the power of beauty there: 
An Indian virgin firſt engag'd his love; | 
She innocent, his paſhon did approve; 
And crown'd the happy lover, I am told, 
With native beauty, and with native gold. 
A wedge of gold (herſelf the lovelier prize) 
She brings; whoſe length and depth who multiplies, 
Produces ninety- ſix; the breadth by depth fourſcore, 
The length by th' breadth one hundred twenty more. 
The ſides true meaſures, what, I do demand; 
And would: the wedge's value underſtand ? 


II. Scion 6b, by Mr. W. Doidge. 


In the latitude of 50 forty-eight, 
I ſaw a rainbow beautiful and bright; 
It bore north-eaſt, three quarters eaſt, as I 
By all my care and art eould beſt deſcry. 
What was it of the clock I fain would know, 
And beg that you the ſame to me would ſhow. 


III. Pueftion 67, by Mr. W. Hawney. 


What number of * guineas and piſtoles, I pray, 
(Wich no other coin) will one hundred pounds pay ? 
And how many ways? Pray declare unto me; 

And I'll give you a pot whene'er I you ſee. 
* Guineas at 21 3. 6d. piſtoles at 175. 


IV. Qucſtion 68, by Mr. John Leddell. | 


Within my garden I've a piece of ground, Its 
A circle's arch that is exactly round : Of 
This arch's ſine, in length juſt 30 feet; An 
Its verſed ſine in length is ten compleat. Fiv 
Now I would have this arch continued round, | 80 
Till che ſine's length forty ſive feet is found. Th 
Ye men of arts, now to oblige your friend, Or 
Of this new arch's verſed fine the length pray ſend. An 


V. Pueſiicn 


). 
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v. Queſtion 69, by Mr. Jo. Smith. 


Three countrymen in Lincolnſhire, 
' A meadow ground did buy 

For nineſcore pounds; to their deſire, 
In oval form did he. 

The conjugate was forty chains, 
The focus point was found 

Juſt fifteen chains, by mighty pains, 
From th' center of the ground. 

Now A would in the middle be, 
And Y's abſciſſa were 

Juſt eighteen chains; whereas that E 
His ordinate was near 

To thirty chains rightty apply'd. 
Now what ſhall each man pay ? 

And how much land? LI pray, don't hide 
Such things as needful be. 


VI. Fueſtion 10, by Mr; J. Dodd: 


As viſiting a friend, the other day, 
Tho' unprepar'd, I then muſt-needs ſurvey 
A piece of land, exact triangular ; 
One ſide of which I only cou'd come near: 
Quoth he, This angle once was found to be 
Thirty degrees, and minutes forty-three: 
The ſides including it when multiply'd. 
Together, will (if that be any guide). 
I tormerly have heard; exactly give 5 
In chains “ eightſcore and eight, tenths ſeventy-live.. 
TH aſſiſtance only of Sir ona Moore, 
Thro' his compendium, I could then procure;, 
Without the help of any inſtrument, 
I'd have the rule to find out the content.. 


VII. Preftion 71, zy Alex. Naughley, of Cumberland. 


A ſtone for a hog- trough, I'd have to contain: 
inches five thouſand four hundred; and then 
Its length, breadth, and depth, to the ſum muſt amourt. 
Ot fifty-ſeven inches, as houſwives-account; 
And the trough muſt be. made exactly to hold 
Five Wincheſter pecks; or I'm ſure of a ſcold. 
So pray, you farr ladies, fend me what directions 
The workman may want, to find the dimenfions :- 
Or what they muſt be (like within as without) 
An't pleaſe you to ſhow, it will bring us both out: 

| Q.3z _ WIE Pref: 


> 
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VIII. Qucſtion 72, by Mrs. Mary Nelſon. 


A captain on the ſeas, who was both brave and bold, 


Had taken from his foes a cheſt well fill'd with gold; 


Then all his men were calPd; he ſtraightway let them know, 


That each ſhould have his ſhare, as is expreſs'd below. 


Now, ladies, anſwer this: How many men there were, 


And how much money each allotted to his ſhare ? 


The firſt took one pound and a hundredth part of the re. 
mainder. The 2d two pounds and two of the remainder, 
and ſo on, till the laſt man, who had all that was left. S0 
the money was equally divided. If the number of men were 
added to the number of pounds in each ſhare, the ſquare of 
that ſum would be equal to four times the number of pounds 


they had in the cheſt, 


IX. Queſtion 73. 


Show me how to find, what's the leaſt number 
That you can divide without a remainder ? 
By given diviſors? As the digits nine; 
For a true cannon, I'd give a pint o' wine. 


X. Queſtion 74, by Mr. Crabb. 


Let the dimenfions of a ſpheroid caſk 

Be ſuch as here are under; then I aſk 
The difference in wine gallons, that are 
Between the greateſt cube and cylinder 
That can be infcribed in the ſame. Pray try; 
And let us know in your next diary, 

Diameter at the head 31'8 

Diameter at the bung 40 inches. 

Length —. =— 528 


The Prize Queſtion. 
Dye anſeverer may by lot win 10 of theſe diaries. 


Ladies, I have a wager laid, 
Which I ſhall loſe without your aid: 
In Turner's yard lay-a wheel nave, 
Which late was turned in his lathe, 
And is, in ſhape, a ſpberoid's fruſtra ; 
But for the axeltree, there muſt a. 
Hole be made, whoſe vacuity 
The fruſtum of a cone mult be 8 5 


And baſe breadths in analogy, 


— —— 
— — 


þ- 


4 


A gallon is to hold of corn, 
Pray, ladies, help me at this pinch, 


Thrice the ſaid breadth each end muſt have. 
Now, ladies, I moſt humbly crave. 
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Or ratio, fixed is and certain, 
Being as twice eight is to thirteen; | 

And the length in inches eighteen. 

The hole being made of this ſaid form, 


And two tenths more of cubic inch. 


And tell the breadth each baſe muſt be. 
To find the nave's ſolidity, 

Four times the breadth of the bigger baſe 
Of the cone's fruſtra (in this cafe) 
Is the greateſt thickneſs of the nave; 


Your help in the next diary, 

To ſend me the ſolidity; 

And alſo the periphery 

O'th' hoops that this nave environ 
Four inches from each end (of iron). 
Having your help, I'm yours till death, 
And you'll oblige each philomath. 


Par. Ar dial under the equinoctial line caſts: no 
I. 
Par. 2. If puppets may be called inhabitants, it will an- 
ſwer this paradox, FF 
Par. 3. Under either of the poles of the world. 
Par. 4. The blind and deaf have ca acity to judge of co- 


lours and ſounds as well as thoſe that ſce and hear, tho? th 
want the ſenſes of ſceing and hearing. " er 


| 


1720. 
Paradoxes anſwered. 


ſhadow. at 12 o'clock twice every year. < 


Par. 5. Progenitos vidi numeroſus vere “ Gyrinos 


Hæc rana, hic bufo; mater hic, illa pater. 
A tadpole, young frog, or toad. 


Solutions 
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Solutions to the queſtions. 
1. The 65th queſtion anſwer'd. 


A wedge of gold delightful to the eyes, 
The charming fair was much the greater prize. 


Tho' this queſtion was falſe printed {breadth for depth) 
in the 10th line, yet the true anſwer was given by ſeveral, 
but with ſome variety as to the value of the gold, as either 
ſtandard, pure, or allay'd. The length 12, breadth xo, and 
depth 8 inches, and if 10083 inch. = x ounce, and the troy 
pound = 421. 105. the value was 33718 J. 195. 94d. 

% | ü 


+ II. Queſtion 66, anſwered by William Armſtrong. 


G = o .* . = - : | Pi 

If the ſun was near the equinox, which is unlimited in the I chen 
queſtion, it was 33 min. 45 ſeconds palt 3 evening. | the 

III. Queſtion 4000 

— ; = ber; 
IJ. Qu xs Tro 65 ſolved. SOA 


From the queſtion it is evident that the breadth is to the length 
as 80 to 96, or as 5 to 6, and e the depth as 120 to 96 oras5to,, 24. 
Now the product of 4 and 5 is 20, which is ſimilar to the product 
80 in the queſtion; and each of the proportional numbers 4, 5, umes 
6 will be to the correſponding numbers required, as the root of 20 | 
to the root of 80. Wherefore as (4/20: SO:: VI: A ::) 439 


1 2 4: 8 the depth, 43 
1 22 2: 5: 10 S the breadth, put = 
6 : 12 = the length. . viden 


Hence the content is 8 x 10 x r = 960 inches. And, uſing 

, 5 _ ſhall 
Ward's tables, 960 * 10'359273, ounces = Bo x 10*359273 = 

828*+74184/b. which at 22/. 105. per Ib. amount to 35221 J. 105. value 

64d. 30727. . | Glas: 

+ II. QUztsTrON 66. | ns 


obtai 

In the above original ſolution to this queſtion, it is juſtly re- | 
marked that the queſtion is unlimited, as the declination or time of 
the year ſhould have been given, and then the folution would have 

been very eaſy : For as the rainbow is formed directly oppoſite to Th 

the ſun with regard to the obſerver, the bearing of the ſun will be circle, 


S. W 4 W. ſo that in a ſpherical triangle would be given two fides 


= the colat. and codecliv.) and an angle (the ſun's azimuth or the ra 
bearing from the north) oppoſite to one of them (the codeclin.), {arc wi 
to find their included angle = the mcaſure of the time from noon [= 5 4 
| | So, th 


required. 


20. 


he 


IN 
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* III. Quaſtion 67, anſwer'd by Mrs. Heſychia. 


Guineas ten, forty- four, and ſeventy- eight, 
(As I do take it) ſet the matter right; 
An hundred and five, ſixty-two, nineteen, 
Are all the piſtoles to anſwer each guin. 


+ IV. 2ueſtion 68 anfavered. 


The verſed line's length 28*2055 feet. 
: w_ ; V. 2 ueſt.. 


: » UI. Qs Tro 67 ſolved. 


put x and y for the number of guineas and piſtoles reſpectively, 

then the number of fix-pences in them _ 43x and 34y, and 

the ſix-pences in 100 JI. = 4090, we ſhall have 43x + 349 = 

4000 — 341 342—1 

doo; hence x = — 93 — — 

2 — 13 2 43 

2 
43 


= 2 whole num- 


11 


as alſo 5 times the ſame, viz. 


ber; conſequently 


=a whole number; take this from the whole number = |: 


=4), and there remains the whole numbe 22 5. from 24 


44% ＋ 110 
CE] 


times this whole number, viz. , take the whole num- 


437 
43 : 
put =p; then y = 43 p — 110, where the leaſt value of þ is e- 
vidently 3. Subſtitute this value of y in the value of x, and we 


ſhall have x = 222ZE2Z= 180 — 34 p, in which the greateſt 


=, and there remains the whole number 2 uy , which 


43 
value of p is evidently 5. So that the queſtion admits of only three 
ſolutions, p having only three values, viz. 3, 4, and 5; and by 
writing each of theſe numbers for p in the values of x and y, we 
obtain x = 78, 44, and 10, and y = 19, 62, and 105. 


+ IV. QUEsT1ION 68 ſolved. 
The right fine being 30, and verſed fine 10, by the nature of the 
circle, the diameter will be 10 + 30 = 100, and conſequently 


the radius = 50. But, by right-angled triangles, the coſine of the 
arc whoſe right fine is 45, will be g V —45* =54/10® —g* 
=54/19 = 21*7944947 &c. which being taken from the radius 
50, there remains a8*205 505 &c. for the verſed ſine required, 
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. * V. Qucſtion 69 anſwered. 4 12 
In the gth line of this queſt. the error of [not] inſtead of 
Lin] quite alter'd the deſign; otherwiſe the anſwer had been, 
. As part 96'65864 pounds 
— 219. 
1 — $8'14413 
+ VI. Q. 7o, anſiber d by Mr. John Finch, of Norwich. 
As rad. : to S. giv. angle :: & the rectang. gir. : to area 


4a. Tr. 9D. VIL Spe 


* * a 


IS 


— _—_ * 


v. QUEsT10N 69 ſolved. 


By the right-angled triangles, the diſtance between the focus 
and the end of the conjugate will be 4/203 ＋ 15? = 25 the 
ſemi - tranſverſe by the nature of the ellipſe; then, by caſe 2 p. 225 
25 VJ 201 — 152 Ix . — z} 


20 253 
23 — —.— = 84640543 &c, = the abſciſſa of E's part. 


Now — = 16928, and = = 36; but the tabular 


areas for theſe two quotients, in the table of ſegments at the end of 
my Menſaration, are o8 799586 and 254550565, whoſe ſum taken 
from 8 539816, there remains 44285275. Alſo the product of 
the two axes = 50 x 40 = 2000 

Then, by rule 2 p. 244 Menſur. we ſhall have 

 *08799586 x 2000 = 1915 99192 = F's part 

25455055 X' 2000 = 509'IoT0 = 7's part in ſquare chains; 
44285785 Xx 2000 88570350 = As part 
their ſum being 1570˙79632 = 7839816 & 2000 = the area of 
the whole ellipſe. ' 
Alſo, by proportion, we have as 1570-79632 : 180]. 
| Hare 72: 20˙1 672 l. = 20. 35. 4d. o- 12 9. = E's money, 


—T: 3387 = 6 8+ 1152 =T, 
$85*70350 : 101*4941 101 9 10 2336 As. 


180 0 © © ſum. 
So that the numbers in the original ſolution are falſe. 


I VI. QvxsT10N yo ſolved. 
By a known rule for the area of a triangle, we have as 1: *510793 
(the nat. fine of 30% 43') :: 84375 = half the product of the in- 
cluding ſides ; 43'09827 chains =- 44. 1 7. g'5707- perches. 


10. No. 177. Q reTions AxsSWERED, 179 


* VII. Oveſtion 71, anf »fwered 3 Mr. Nath. Brown, writing- 


| of maſter at Sleeford, in Lincolnſhire, 
en | 
: - Length 30 23'777 } | 

Breadth 0 inches without FE within. | 
Depth 12 C g'51r ) ” 

ich, + VIII. Queftion 72 anſwered, 

rea © The men were 99, and had 991 each. The whole 9807 l. 

4 5 IX. Pref 

8 — — - — 


„VII. QvesTI1oON 71 ſolved. 


Put x, y, 2 for the length, breadth, and depth of the ſtone re- 
pectively: Then, by the queſtion, x + y + 2 = , and xyz 
5400. The queſtion then is unlimited, there d. being one equa- 
tion leſs than the number of unknown quantities. We ſhall there- 
ore aſſume another condition, viz. we ſhall ſuppoſe the length to 
be double the breadth, or x =2 y : Then, this written for it in 
he two given equations, we have 39 + 2 = 57, and ay*z = 
400. 


Hence 2 = 57 — 35, which written for it in the laſt equation, 
A have 114) — 6y3 = $5400, or 199? — y3 == goo. Hesse 
ney = 15. Conſequently x = * = zo, and 2 2 - = 
* ] — 45 13. ; y 
Then, ſince 5 pecks = 10 266 8 = 2688 win and fimilar 
＋2 are as the * of their like _, we r have as see 


72688 or as wa Vis or as 727: „isso, that is, as 


ea of | 3; 30 44/100 = 23˙775 68 | 
$ - a 
$:24/210 3: 15S : 24/210 = 11887840 = the dimenſions 


bular 


ains; 


3 
one, Iz ; E210 = 9$'$1027 


the hollow. 
+ VIII. Qu EST Io N 72 ed. 

Put x for the number of pounds in the cheſt: Then, by the 

veſtion, x 1 7 — = 2 — the ſirſt man's ſhare, and con- 


* quently che * afterwards left = x — 2 2 


100 100 


again, 


4 705 15 a 
10  Lavizs' Drazzs. [Beighton}+ 15 a] 
* IX, Pucftion 73 anſwer'd by Mr. Tho. Fletcher, 


Moſt readily, fir, I'll the number divulge, | 
Which the margin makes plainly appear. _ 
Pl] the canon reſerve till I taſte of your wine: 1 
Pray obſerve, I'm ſchoolmaſter of Ware. 


Mr. Naughley gives this canon; multiply the higheſt giveg! 
powers together, and their products continually by even 
ſuch given F as is no component of any of te fa 
powers, or their product, or of any other given prime: | 
gx8x7x*5 25 20 required, | | * * 


_—_— —_ TY 3s 1 ey 


99x — 99 _ 7 

again, the zd man's ſhare will be 2 4 — — - = 
99x — 99 | = 

1298 þ —— | 

199. = 2990? F997 1h moſt be = the 


LR — 


| . 100 ' 10000 | 

the former, that is, 22.28 — 2 + 2 hence 9900 ++ 100 
ICO 10000 f 

= 19701 ＋ 99. x, and x = 19701 — 990 = 9801 = the nun 

| k x g 

ber of pounds in the cheſt. And ER = 99 = each mani 


Again, putting z == the number of men, by the queſtion it wil 
be z + o9}*? =4 x 9801; hence, by extracting the root, z + gf 
= 2 * 99, and 2 = 99 = the number of men the ſame with the! 


- 


number of pounds in cach man's ſhare. 


* IX. QursTIoR 73 ſolved, 


The general rule for this kind of queſtions, is to begin with th 
greateſt number and deſcend gradually to the leaſt, taking the col 

tinual product of them; but omitting ſuch of the leſs numbers d 
of their factors as are factors of any of the greater ones. So, in thi 
example, o muſt he uſed as being the higheſt number; 8 muſt be 
uſed becauſe neither itſelf nor anyof its factors 2, and 4, are facto 
of 9; » muſt be uſed becauſe it is no factor either of 9 cr 8; 6 mul 
be omitted becauſe one (3) of its factors divides 9, and the othel 
(2) divides 8; 5 muſt be uſed as being no diviſor of either 7, 8, > 
9; but 4 muſt be omitted a5 being a factor of 8, 3 muſt be omittes} 
as being a factor of 9, and 2 omitted as being a factor of 8. Ti 
reaſon of all which is extremely obvious. 7 


Then 9x8X7x5$5=3520 = the leaſt number required. 
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T Eqgitor returns lis ſincere | 
„ Gen:lemen, who are pleaſed to expreſs. ſo warm a regard 


1 — 
„ | 1 
„ 0 
J OP 22 * - 22 


er mis undettaking, and who may reſt aſſured of every en- 
deayour in his power to pleaſe them; and in particulat ſor 


that encoutagement which they have profeſſed to give to this 


' work, they may depend upon having it made the cheapeſt 


uud moſt complete bock of its kind ever publihed. 


- | Several letters came very late for ihis No. and many cor- 
reſpondents had no time at all to ſend ſolutions vc, Which 


© was. occafioned by an accident preventing the laſt Ne. 
from arriving in town by the 1ſt of the-monthz but in fg 


ture more care will be taken to prevent ſuch an accident 


From happeniog again. It is requeſted that the letters 


(poſt paid) for the next No. may be ſent before the ⁊cth 


of March directed to C. Hutton at Newcaſtſe upon Tyne. 
If Nautica, or any other iogevioms Gentleman, would- 


ſend to be inſerted, a calculation in numbers of an example 


ol finding the. moon's parallaxes, both by the meibhod ian 
art. 11 of this work, and alſo by the common methed, 


we ſuppoſe it would be very acceptable to the purchaſers; 
as by that means the methods may be the better compared 


- and (contraſted together, and from thence the encellency. 


of this new one may the beiter appear, 


The Mercator que! t. remarked by N, will be ſupplied 
afterwards, —Mr. Bunun's hint will be atteoded o, and 


his kind intentions are thankfully acknowledged-—Mr. 


T. Barker's letter containing ſolutions to all the queſtions, 


was, too late in coming to band to be noticed among the 


anſwers. Mt. Philemath's problems about the log. cangents,. 

Kc. ſhew the tables he mentions to be very excellent ones; 
but if thofe tables are ia manuſcript, and only in his own 
Hands, the problems would be of no uſe to our readers. 
He will therefore pleaſe 10 favout us with another more 


— 


explicit leuet oa the ſubjeq k. 

Me. L's prob. is not properly limited, there being one 
condition too ſew es and the final equation from his 
folution would produce a nullity.— Mr. S. “s prob. about 
- the div. of a circle, is impracticable in the manner in which 
„„ it, nt IH OA 
The: problems received that do not appear in this No, 
will be inferted in their urs. 
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* X. Queſtion 74 reſolved by Mr. T. Hill. 
As you are Crabb by name, I think by nature too, 
J your crab do taſte at laſt, but tis with much ado, 


The content of the cylinder 182˙2503, of the cube 84'2645; 
e difference in wine gallons 979858. _ 
| | | RX 


KX. QUEs$ST10ON 74 ſolved. 


Let CB be half the length 
f the caſk, CE and CG half 
ie height of the cylinder and 
be reſpectively ; draw the 
rdinates EF, GI, and to the 
joint F draw a tangent meet- 
no the ſemi-tranſverſe CA, 
ad ſemi-conjugate CD, pro- 
luced, in T and K. 
Then, by p. 209 Simpſon's 
com. ad edit. the ſub- tangent 
twice the altitude of the grea- 
| cylinder, that is, ET = 
EC; hence CT =3GE, and > | 
if the g, FEE: 26 5 * : 
i * CE: CA: CA; CTorgC } 

of the ep 2 OF: EDD: CXort urs OS 
CAy+%, and EF? = CD: but, alſo by the ellipſe, 


CDXCB 
> BH? ; CB::CD: . —— d 
* 2 eb = BH 885 
gerefore CE (or CAMS) = . Hence the 


ICB — 3 BH? 
lidity of the whole greateſt cylinder will be 2CEX EFT X 
 4CD3 XCB 3*14159 Kc. 
M3CD> —3BH> 3 755 
[203 x 26'4X4 ap 324159 &C. 


largo &c. = 


— - = 42109'0$, 
3-20 > — 3.15*92 © | 


Again, CG being half the ſide of the cube, and GT the radius 
a circle circumſcribing one fate of it, the ſquare of the fide of 
eube or 4 CG? wilt, by right-angled triangles, be = 21623 
hence 162 : but, by the ellipſe, CA? ; CD:: 
: G1 or 2CG*; hence /3 CA* + CD> + CD 
04: 0G = , = (by witing the value of CA 
E SR = dOT = wp 9-7. and 
Diary Math, _ 1 
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The Prize Queſtion anfwered by Mr. Whitworth. 
Put b=1x3, e 16, /= 18 the length, 4 269 the con- 
tent, g 785 39 &c. a leſſer baſe's diam. Then h: c:: 4: ph 
= greater baſe's diam. Now the area of the greater baſe, 
leſſer baſe, and a geometrical mean multiply'd by 7 * d, 


the content, that is - WORM * * C7 — X 3 = = 5, 


which reduced i is ccaa + bbaa 9 = 39, . this 
| equation 


CD-X CB 
inſtead of it - 
ie) J C2 + 203 — H 
293 * 26˙43 


; whoſe cube is 


- = 19464˙41 = the content of the cube, 


ht te — 


2 ＋ 26 185 1 
The difference of theſe two contents is 2263564 1 . 989 | 
wine = gains = the difference required. F 
®*PrIZzZE QUESTION ſolved. 2 


Putting r6xand 1 3 x for the diameters of the ends of the cout 9 
Fruſtum, and » =*785398 &c. by cor. 6 p. 156 a * ſhall 


have the content of it = mk 13]* — 16.13 X x? X - —— 2 20 L 


/ 


| 15 the queſtion ; hence x = 3 — „ 0 — 
291 —16. 13 x6 633x6) 0 
*+3002989., Therefore 16 x and 13x became 4047824 and p. 
3” 9038857 for the diameters of the hole. al 
The greater diameter drawn into 4 and 3 give 19'2191296 y 
and 44143472 for the diameter at the middle and ends of the re 


nave; and conſequently its ſolidity including the hole will be 


— 18 n 5 
1441434722 ＋ 2. 1921912962 X * = 4460-386; from which 


taking 269 the content of the hole, there remains 41 91 386 for the 
quantity of the ſolid. ' 
Alſo, by the nature of the ellipſe * the laſt fig.) CB. 
CG2? :: CD? — BH? : CD? — G12; and hence 261 
CB. CD? + CG?, BH? — CG. CD | 
. CB2 N = 198745048 (0 
being 9 and CC = 5 by the queſtion) ; which multiplied b 
314159 &c. we have 56'15442 for the circumference. of the-hoor 
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equation a ='3*903886 the leſſer baſe of the cone's fruſtum, 
and 7 = 4804782 the greater baſe's diameter; whence the 


eateſt thickneſs of the nave.is — — — 19219128 
Each end — — — — 1414346 
The ſolidity of the fruſt. the cavity ſubt. 4191408 136 
The diameter 4 inches from the en — 17˙874505 
Circumference -— — — — 56˙15440 


The lot for the prize fell to Philomathematrea. 


O the Eeliꝑſes in 1720. 


There can happen but two eclipſes this year, and both of 
the ſun, but inviſible to the inhabitants of our Britiſh iſlands. 
One of them is before the ſun's apogæon, and the other af- » 
ter: ſo that the earth's ſhadow, and her atmoſphere, are un- 


9 


capable of eclipſing the moon. |; 


x, Sun eclipſed the 28th of january, near ir in the fore- 
noon, at which time the moon's latitude is ſo much ſouth, - 
that the ſhadow will be depreſs'd too far to be ſeen by us. 


2. Sun eclipſed the 23d of july, about 3 o'clock in the 
morning, but ends ere the ſun is riſen. Ws, 


The total eclipſe of the moon the 29th of auguſt, 1718, IT 
obſerved near Chateſworth, in Derbyſhire : the beginning of 
total darkneſs 53 min, paſt 6, the end of total darkneſs 45 
min. after 8 o'clock, the full end of the eclipſe 48 min. after 
9 at night, | | 


Mr. John Child, at Kingſthorpe, near Northampton, in 
Latitude 524, obſerved the end of the eclipſe g h. 50 min. 


Adraſtea, of Wirkſworth, in Derbyſhire, ſent me the cal- 
culation of the moon's eclipſe on the 18th of auguſt, 1719, 
perform'd by her own hand from the Caroline Tables; and 
altho' the eclipſe will be over before this diary is publiſhed, 
yet I ang to acknowledge the favour by committing the 
reſult of her calculations to the preſs. 


* 
The equal time of the greateſt obſcuration — 8 29 
Equation of time ſabtraſt — — — 14 
Remains the apparent time of the greateſt obſ. 8 15 
Time of half duration ſubtract — — — 38 


Remains the beginning of the eclipſe, evening 7 17 

Semi-durat. add, gives the end of the eclipſe 9 13 

Duration x ho. 56 min. digits eclipſed 3 d. 13m. 
wh „ 22 | 
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Since there is no viſible eclipſe this year, 1720, I ſhall here 
| Inſert one of the moon, which happens in the enfuing year 


27321, the 22d of december. | 


Tuſt as J received it in manuſcript from the ſame ingenious 


gentlewoman. 


The mean & 22d december, 1721 
Difference from the & parts 
Hourly motion of © 2* 33” of) 3007 
Interval of mean and true & ſub, 
The middle time of the & 
Anomaly © 6. 4. 15. 58. Anomaly ) 
O's place in Vp | — 
The moon's place in the ecliptic g 
The place of dragon's head ſub. 
Arguments of latitude — 
Reduction 5” ſubtr. latitude of ) north 


Difference of hourly motions 
Reduction contrary to the title add 
Correct equal time in the ecliptic 
Reduct. ſubt. greateſt obſcuration 
Equation of time add 
Apparent time at London 
Difference of meridians ſubtract 
— time at Wirkſworth 
Half duration 

Beginning of the echpſe 

End of the eclipſe, evening 
Lat.) at begin. 5' 14” ſou. at the end nor. 


— — 


init 


d. h. 


2% 4 


2 


m. s. 
7 43 

45 52 
27 34 
33 18 
33 42 
27 © 
46 47 
$7 17 
36 36 
20 41 
1 44 

27 36 
11 

33 33 


AZ 2 33 31 


2% 2 
I 


1 
37 9 
6 

9 
5 40 


XII 39 29 
IIII 22 49 


6 33 


This eclipſe is total to the eaſtern inhabitants, but With 
us will not, becauſe the) riſes not till the greateſt part is 


expir'd; ſhe appearing then about 6 digits darkened. 


Et fœcunda facit pectora laudis amor. 


Vivitur ingenio; cætera mortis erunt. 


P. S. Near Beighton, in Derb tire, the 18th of auguft, 


1719, I obferved the moon's eclipſe about 3 digits 18 min. 
darkened on her north limb at 26 minutes after 8, and 
9, being in duration ſomething longer 


end at 20 min. after ( 
than the former calculation of mine. 


the 


Par. 
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x Paradaxes to be anſwered next year. 


1. There is a certain people in South America, who are 
properly furniſh'd with only one of the five ſenſes, viz. that 
of touching; and yet they can both hear and ſee, taſte and 
_ and that as nicely as we Europeans, who have all the 
8. ve. | % 


I. Queſtion 75, by Mr. Tho. Dodd, Apr. 30, 2120. - 


At Michaelmas laſt, ſeventeen hundred nineteen, 

My writings will ſhew, which are | to be ſeen, 

ft That to me were three hundred and twenty pounds due: 
And half of that ſum, beſides forty-two, 

he IM luſt five years after that I might demand; 
But would fain have the whole ſomewhat ſooner in hand. 
I agree to rebate for the latter ſum too,. Smp. intereſt, 
At the ſame rate of intereſt * our commons allow; k 
And I likewiſe expect ſome uſe will accrue, * 
For my ſixteen ſcore pounds, that laſt year were due, 
Now to know on what day, I ſhould be very fond, 
To receive my five hundred and twenty-two pound. 


R 3 II. Pueftion. 


2 | | 
32 2. There is a certain place on the continent of Europe- 
34 where if ſeveral of the ableſt aſtronomers the world now af- 
18 fords ſhould nicely obſerve all -the celeſtial bodies, and that 
42 at the ſame inſtant of time; = the planetary phaſes, and 
0 their various aſpects, would be really different to each of 
47 them. 1 
- 3. There is a certain European iſland, the northermoſt ; 
- — whereof doth frequently alter both its longitude and 4 
5 atitude. | ad E 4 
36 4. There are two diſtant places of the earth lying under ; 
11 the equinoctial line, whoſe difference of longitude is com- 3 
$3 pleatly 86 degrees and a half; and yet the true diſtance be- f 
1 tween theſe two places is not full 86 Italian miles. J 
38 | | | | | | 
9 Paradox 5, by Mr. C. Maſon. - : 
9 Leander to his Hero writ; and ſhe 1 
40 As oft writ back to ſhew her conſtancy: | 
29 When with them both the poſt three times had been, | 
49 They had no more than each a letter ſeen. 2 
23 „ -2 M- 6 
th New Queſt Ons. - TH , 
t 18 7 
; 
l 
X 
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II. Dueftion 76, by Mr. W Crabb. 


If the fide of the face of each body platonic 
Be twenty-nine inches, as you may project; 

. Then good Mr. Gauger, now try to unfold, 
How many wine gallons each body will hold? 
And to this our author the ſame do impart, 
And you'll oblige thoſe that are lovers of art. 


II. Pueſtion 77, by Mr. W. Deare. 


Upon a friend's requeſt, the other day, 
A field triangular I did ſurvey; 
The longeſt fide, ſave one, is juſt 8 chains, 
Six ſcore degrees the angle blunt contains, 
From which a perpendicular let fall 

VU pon the baſe, th' alternate * ſegment ſhall 
Be 537+ chains. Explore, I pray, 5 
The other ſegment, ſide, and area? 

* Segment or baſe next the ſide required. 


IV. Queſtion 28, by Mr. G. Hare. 


Suppoſe a plane in latitude fifty-three 
Decline, and ſhou'd recline, as here you ſee,® 
In what latitude ſhall that plane become 
An upright? and what declination 

5 Shall this plane have, in that latitude ? 
And what angle ſhall the meridian 
In ſuch a plane make with the horizon. 
Style's height and diſtance alſo let me ſee, 
What will ſubſtile from meridian be ? 
As alſo ſhow, where the hour lines will fall 
By calculation arithmetical ? | 


* North-weft decl. 430 15', reclin. 499 200. 


V. Queſtion 79, by Mr. John Aſhton. 


As I with ſome ladies was drinking of tea, 

The weather was pleaſant, and the firſt day of May; 

I happen'd t' applaud their briſk genius and wit, 

Yet thought mathematics for them not ſo fit; 

But nettl'd at this was a learned briſk laſs, 

And ſun m_— plain on a ſpecular glaſs, 

To th'. top o' th eaſt corner of the room eame the rays; 
Jets {ee by your learning? She anſwering prays; 7 


Sa ff. A -. 6 ca co - 


£740, 


y5; 
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This glaſs is 'th* middle o'th' wall I do find, 
Horizontally plac'd, which ſtands to th' ſouth wind. 
The area 0'th* end of the room I here ſhow, [80 foot] 
The whole room's dimenſions from hence 1 would know, 
With the time of the day? But I'll tell you below, 
That the height of the ſun is exactly the fame, 
As azimuth, I truly do find by the beam. 

A diſh of the beſt ſhall then be your due; 
But, ladies, the point I refer unto you, 
Since your fex propos'd it, pray tell it me too. 


VI. Queſtion 80, by S. T. 


A vacuum in the earthly globe ſuppoſe, 
Extended to the ſuperficies cloſe : 
Then grant that we above a river have 
Of conſtant courſe, and ſwift unalter'd wave: 
Twelve yards its breadth; but fix irs depth do ſhow; 
A thouſand yards an hour it runs; and ſo | 
It falls into the vacuum below. 
Its time to fill it up, pray let me know? 


vn. Queſtion 81, by Mr. J. Jennings. 


A houſe (ſuppoſe) was bought and alſo ſold, | 

Whoſe coſt exceeds its gain, as I am told, - 

One hundred and fixty pounds in gold. 

Their ſquares together added, will amount 

Unto the ſum * annex'd. Pray, ladies, count * 70608 
What is the coſt, and alſo what the gains: 

Which if you do, I'Il thank you for your pains. 


VIII. Dueftion 82, by Mr. William Doidge. 


As I was walking on a ſummer's day, 
Thinking to drive the tedious hours away 
I ſaw a cone, whoſe vertex from the ground, 
Upon the ſlant, juſt ſixty feet I found. 
The true contents of its ſolidity, 
Are thirty thouſand feet and fixty-three 
The perpendicular height o'th' cone to find, ; 
All means I've us'd; twill ſure diſtrat my àind. 
Aſſiſtance, ladies, I moſt humbly crave; | 
I pray, from ruin do your ſervant fave. 


1X. Dueflio 
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IX. Queſtion 83, by Mr. J. Plomley er N. M. 


From the high croſs in Briſtol two men once ſet out, 
Reſolving to, travel the whole world about: 


The ene direct eaſterly ſteering his way; 

The other went north, as ſome people do ſay: 
The firſt travell'd 7 miles 745+ every day, 

The other 114: But now I you pray, | 
How many times round the world muſt they go? 
And how many * miles will each travel alfo? 
And how many days mult they be to obtain 
To meet at the croſs aforeſaid again? 

* Reckoning 360 degrees, each go Engliſh miles vulgar computation, 


The Prize Queſtion ; the anſawerer may by lot win 10 f 
; theſe diaries. 


With heads full of ale, joke, pun, and banter, 
'Two young tyros, who'd talk'd much of Gunter, 
Euclid, ard Barrow, fell to ſquabble of arts, 
Being confident each of his own brighter parts, 
I'th* Cyclopædia agreed as a f roof, 

To find the contents of an old kneading- trough; 
Whole bottom was turn'd up on this occaſion, 
To ſerve as a table, in their potation. 
The guinea lugg'd out, a wager was laid, 
And into the hands of their landlady paid. 
Both fell to 3 each ſure of the matter; 
But diſagreeing, choſe me arbitrator: | 
And with the dimenſions they to me came poſt ; 
But when they came in, in good ſooth they were loſt : 
No matter, ſays ene, we ſhall do well enough, | 
I remember, five-thirds o'th' breadth of the trough 
Reach'd croſs the bottom as a diagonal line, h 
From the bottom's edge to the upper edge or brim. 
Alſo the ſides, ends, and bottom are al | | 
One breadth. Says tother, I have not forgotten 
117; feet is the perimeter at bottom, 
And the area is juſt one half of that ſum 
In ſquare feet and parts (as ſure as a gun). 
Now, fir, we requeſt you, from this number given, 
To find that part's contents o'th* trough, if ſet eren 
Or level —to the diagonal line? 
And how many gallons it will hold in wine ? 
And alſo the whole trough's vacuity . 
In inches ; ——pray tell me how many they be? 


The 
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The Author's Preface. 


Lthough learning, and the mathematical ſciences, have 
A never wanted the defence. of many excellent pens, and 
met with the higheſt applaufe, thro" all ages, and (moſt) 
countries in the known world; yet we often find men of ſo 
baſe a ſpirit, that either frem the height of ignorance, or en- 
vious ſpleen, they ſtill dare to deſpiſe em. 


Ars nullum habet inimicum niſi ignorantem. 


But moſt generally their envy is levell'd at the female ſex, 
for (ſay they) learning makes a woman proud and imperti- 
nent; 'tis not the buſineſs of their fex: the management of 
their families, and religion, ought only to be their ſtudy, 
Bus ſor my part, I cannot ſee that the ſearch after truth and 
reaſon, the improvement of the mind, and duly ee 
the judgments, by thoſe rules, and unerring opintons, of the 
wiſeſt men, ſhould any more conduce tv the ringing # Wo- 
man into errors, than the ſearch after virtue ſhould be thought 
the only way to teach us vice. Nor can I conceive, that a 
woman who does mathematically demonſtrate, that the whole 
is equal to all its parts, or 2 and 2 make 4, is leſs capable of 
managing her houſhold, governing her ſervants. and giving 
her children due education. 

Nor will ſhe be the leſs a chriſtian, for underſtanding the 
ſyſtem of the univerſe; but: on the contrary, admire that in- 
finite wiſdom in the Creator, who alone could make and go- 
rern things ſo vaſtly ſurpaſhng our comprehenſion. On the 
other hand, it might as well be ſaid, he who underſtands 
Horace and Virgil, is incapable to manage his eſtate; or 
becauſe he underſtands geometry and mathematics, he is 
unfit to plow, ſow,. or buy and C11 the products of the ſame. 
Whoever ſhould affert theſe things, muſt by all the world 
be thought gailey of the greateſt madneſs or ſtupidity. Igno- 
nance never ſets a value on any — but has always been 
found a conſtant attendant on ſelf-· conceit and impudence ; 
when learning is the way to modeſty and good manners. Ig- 
torance is for ever incapable of knowing and doing right; but 


inowledge like a diamond polithed, more illuſtriouſſy ſhines, 


Stationers* Hall, London Y | | 
the 4th of auguſt, 1720. 
Paradoxes 
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Paradoxes anſwered. 


Firſt Paradox anſwer d.. 


All the ſenſes are properly by the touch; in ſeeing, h 
object touches the retina; hearing, the ſound touches thi; 
drum of the ear; ſmelling, the effluvias touch the ſenſor; 


rium; taſting, the palate, &c. Th 
Second Paradox anſcwer'd. Th 
Du 


Neither at the center, nor any part of the earth, can 200 Te 
one obſerve all the celeſtial bodies at one and the ſame i 
ſtant of time. = 


30. This is meant a floating iſland, removing by the ſes. — 


4th. The places are not ſuppos'd on the ſurface of . 1 
earth, but nearer to the center, where the longitudes 


coincide. : 


The zth par. means, with both, not each 3 times; th 
poſt firſt took Leander's letter, 2d Hero's anſwer, 3d broug 
it to Leander. | 
Solutions to the queſtions. gue 


* I. The 15th Queſtion anſwer'd. 77 


The author's ſolution is, the payment muſt be April; 
1721. U. 7 


| tes 
IJ. QUESTION 75 ſolved... ve t] 
The ſum 3207. being due the «9th ot September, and the of 
fum 202 l. due juſt 5 years afterwards; the meaning of the queſii 
| is to find ſuch a day between theſe two times, as that the wi 
ſum 522 J. being then reteived, neither the receiver nor delise 
may ſuffer any loſs; in which caſe it is evident that the intet 
of the 3201. for the time it is kept beyond the time when it . +4 
ac 


due, muſt be equal to the diſcount of the 202 J. for the time 
received before it is due. . 1 
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The icoſaedron will hold, it is plain; 
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* II. The 76th Pueftion anſwer'd by Mr. Dodd. 


The wine that each body platonic will hold, 

the numbers annex'd, is demonſtrably told. 

he dodecaedron, ſo much does contain, 809072 IF. gall. 

230"'34 
exaedron's content, in this number I ſhew, r05*58 : 

Thus much the octaedron affords unto you; 49*'77 

Divide the laſt ſum exactly by 4, | 

Tetraedron that quantity holds, and no more. 12442 


III. The 


— 


Hence then, denoting the time for the diſcount by x, and con- 
ſequently the time for the intereſt, or till the whole mult be paid, 


by s — x; by the rules for intereſt and diſcount, 320 x 2. 
100 


„„ -& = 16x5 — x will be the intereſt of 320 for the time 


—— 
7 20 + x 
20: for the time x, the rate of intereſt being 5 per cent. 
202 Xx 
20 + x 
x = 3'2398388, Wherefore 5 — x = 1*76 years nearly = 1 vr. 
% days ; which being added to Sept. 29, we have the 3d of July 
1 for the day of payment. . | 


= the diſcount of 


Conſe- 


; hence x* + 274x = 100, and 


j— x, and 100 S: 13122 


quently 16 * 5 —x = 


II. Qu ESTTION 76 ved. 


By page 404 &c. of my Menſuration, it is found that the ſolidi- 
es - the five regular bodies, the fide of cach face being 1, will 
de thus: 


011785113 


Tetraedron 
Hexaedron = 100000000 « 
Octaedron = 0147140452 
Dodecaedron = 7:66311896 
Icoſaedron = 218169499. 


Then, ſince ſimilar ſolids are as the cuhes of their like ſides, 


each of theſe numbers being multiplied by 24389 the cube of 29, 
tne products will be the contents of the bodies in inches; and if 
theſe contents be divided by 231, the inches in a wine gallon, there 


vill reſult the ſeveral numbers of gallons as in the original ſolution.” 
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III. The 77th Queſtion anſwer'd by Mr. Crabb, Mr. Allen 
Mr. Failes, Mr. Chorley, Mr. Finch, Mr. Gurney, Mr 
Dodd, and Mr. White. 


24˙2787 chains = zac. I ro. 28 per. 


III. QUESTION 91 ſolved. 

3 
In this queſtion are given tke vertical £4404 B a - 
angle, one fide, and the alternate ſegment f 


of the baſe; viz. the angle A B C= 120 
degrees, BC = 8 chains, and AP = 
$44 chains, | | 1 
. Put e=BC=8, b =AP = 577, 
AV line of the angle ABC or 1204, A 
and 2 =P&. Then, by right-angled tri- 
/ angles, BP =4/a* — 22, and = 4/6? +a: — 22; AB X 
BC Xx ime £ B = twice the area = BP X AC, that is, 
4 b a2 — 22 = b+2z.a/4a2 — 21; and this, by ſquaring 
both ſides, and writing the numbers inſtead of the letters, becomes 
48 x 16745 —1692? = 77 + 132i* x 64 — 22, which will be an 
equation of the 4th order; and by expanding it out, the root z may 
be found £4 converging ſeries. But the root will be much eaſier 
found by the method of Trial and-Error, from the equation as it 
here ſtands; and by this method 2 will come out 7-077 or 71 
Hence the baſe A C is 13, and the area 24248 ſquare chains. 


C 


N neee 


Se holiu N. 


This problem is the ſame as to divide a given angle into two 
parts ſuch, that the tangent of the one may be to the ſecant of the 


other, in a given ratio. 
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* IV. The 18th Queſtion anſwer'd by Mr. Hawney, Mr. 


er een  [ETequm. bait 
: o 7 Q 1 
VIII [140 9143 12 
IX [125 91128 20 
| | : 2 ' | X 110 9112 24 
The dial's new latitude ſouth 4 58 |XI | 93 984 18 
New declination weſt — 26 31 |XII| 8o 9 78 56 
Diſt. of ſubſtile and merid. 78 56 | I | 65 9 62 33 
The ſtile's height — — 63 3 | | 50 9] 46 53 
Diſtance of merid. and hor. $54 29 || 35 932 7 
Plane's differen. longit. — 80 9 IIIII 20 918 8 
3 „ 
Sub— Stile E. 
VII 9 5x1 8 48 
VII | 24 51] 22 26 
VIII 39 51] 36 38 


V. Queſtiou 


—_— 


+I. Qu ESTIO N 78 ſielved. 


The meaning of this queſtion is, that ſuppoſing in the latitude 


of 539 (north) a plane to face the north-weſt quarter, making an 
angle of 43415” with the weſt line, and reclining backward towards 
the ſouth-eaſt quarter 499 20', if this plane be moved along the 
ſame meridian continually parallel to its firſt ſituation, till it be- 
comes an upright plaue; to find then the proper requiſites for a 

dial to be deſcribed on it. 8 
Is Conſtrudion, 

Let ELAN be the 

horizon and Z the ze- 
nith of the place in lat. 
33, P the pole, LZ N 
the poſition of the plane 
making the angle EZ L 
= 43* 15%, EZ D be- 
ing the prime vertical, 
Z DA the meridian, 
and ED the equi- 
noctial. Perpendicular 
to LN draw ZB equal to 
490 20“ the reclination, 
and draw the great circle 
L4BN, which will be the plane of the dial, 4 being the new 
Diary Math. 8 ; place 


* A 
* 


* 

1 
£ 
. 
10 
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V. Dreftion 79 anſaver'd. 


This queſtion was imperfectly propos 'd, no lat. 9 ſixed, 
ſo anſwers may vary for different places. The propoſer, 
in 


— 


Lan. 1 


* > 


place required; alſo draw the great circle or meridian C F per- 
pendicular to NALF. 

Then DA will be equal to the new latitude ſouth ; in which the 
plane will be upright, the angle Z A B the co-declination, AF the 
the diſtance of the ſubſtile from the -meridian, P C the ſtile's height, 
AL the diftance of the meridian and horizon, and the angle APF 
the plane's difference of longitude. 


Calculation. 


1. In the right-angled triangle A B Z, given Z B the reclination 

= 49 200, and Z A2 B the declination = 43® 15'. Then 

As Col. Z AZB =I 1: Radius :: Tang. ZB = 499 20/ 
Tang. AZ = 57 58“; from which taking ZD = 53®, ow 
remains D A = 49 58' the new latitude. 

As Radius: Sine Z AZ B: ; Cof. a. 4 =:839® 29, 

whoſe complement 268 31“ is the new declination. 
As Radius: Sine Z B: : Tang. AZB : Tang. AB= 359 31' the 
complement of nt 29/-the diſt. of merid. and horiz. 


2. In the right angled triangle A FP, are given AP = 949 58“, 

and: £ A = 1 3 Sie . Then 

As Radius : Coſ. ( A:: Tang. AP : Tang. AF = 78 5 the 
diſtance of RA ſubſtile from the mertd;” 6 

As Radius: 8. AP :; 8. £4: S. FP = 11695 %, whoſe ſup- 

| : plement 6 30 30 is the ſtile's height. 

As Radius: Col. AP :: Tang. C. A : Cotang. P = 80% 9 

| the plane S wg of longitude. 


Now this 800 9“, or plane's difference of longitude, ſhews that 
the diſtance, on the equinoctial DE, of the hour line PA of 12, 15 
80? 9' from the ſubſtile PF; and which is therefore ſet oppoſite 
to it in the table to the original ſolution. The equinoctial diſtances 

in the ſame cclumn. of the table, belonging to the other hours, are 
found by the continual addition and ſubtraction of 15%. And the 
ſeveral diſtances, on the plane of the dial, in the other column of 
the table, againſt the equinoctial diſtances, are all found by this 
Proportion, As Radius: 8. 630 3“ the ſtile's height:: Tang. of each 
equincEtial diſtance : Tang. of the correſponding diſtance on the 
plane of the dial. For if PG be any hour rags then, in the 
right-angled triangle PFG, As Radius: S. PF :: Tang. £P: 
Tang. oppoſite fide F'G. 

Note. In the table to the original ſolution, for the diſtance on 
the plane againſt the hour XI, the author has fet 840 18“ inftead 
of its ſupplement; or rather indeedi ſhould be 95 46' the ſup. 
of 849 14“ as appcars by calculation, 


% 
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in latitude 53 28, as alſo Mr. Grabb, Mr. Allen, Mr. Finch, 
Mr. Wall, Mrs. Dod, and ſeveral others, anſwer. 


ed, Time of the day 2 ho. 6 min. altit. and azimuth 48 20, 
cr, Wl length of the oppoſite fide of the room 7*29216 foot, height 
n WW :o97, breadth of end walls 3'245, May r, 1719, London.“ 

| g VI. The 


— 


* 


ght, | V. QuesT10N 79 folved. 


With the above original anſwer, ſup- 
poſing the Jatitude to be 31 32! that of 
London. 'Then, in the annexed figure, 
tion if P be che pole, Z the zenith, and O 

the ſun ; we have given PZ = 380 28” 

0“: the co-latitude, PO = 72 6 the co- 
nere declination for May r old ſtile or =_ 12 
| new. ſtile, and the ſupplement of the 


the rut 4 and = dhe fine and coline of PZ, 5 dhe coſine 
a PO, and x and 4/1 — xx == the ſine and coſine of Z ©, or coſine 
58% and ſine of the ZZ. | | 
Then, by common trigonometry, ax #-+ Vi- xx e. Hence 
the by completing the ſquare and extracting the roots, we obtain x = 


693 7742 = the coſine of 469 4 the altitude and azimuth, Alſo, 


* . 0 * 
T as PO : 8. 2 :: . 2028. 72 Fe op (putting d = 


O) =+5250344 = the fine of 31 40“; which, at 150 to the 
that hour, anſwers to 2 h. 64 min. afternoon. 


„ Is Again, if ABCD repreſent the floor of the roam, S the ſpeculum 
oſite in the middle of the ſouth ſide D C, 
nces and B the eaſt corner, and S B be A 2 
are drawn; then will the angle B be =  - — 
the 460 = the azimuth from the ſouth; 
n of alſo the triangle formed by SB, the - 
this height of the room, and the reflected 
each 85 will be fimilar to the triangle 
SBC, becauſe the altitude is equal 


the i to the azimuth. Wherefore, if and D JF C 
F3 c denote the fine and cofine of 46% 4! | 

the azimuth, or the fines of the acute angles of the ſaid two tri- 
| pr angles, and ⁊ the line SB; then will SC be , CBS, and 
3 1 = = the height of the room. Now, if the area of 


0 3 * | the 


— 
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7 VI. The goth Queſtion anfwer'd. 


In 3 . diameter of the earth is 529000 com. 
puted; the anſwers to this muſt differ from one another ac- 
cordingly: Mr: Crabb anſwers 1469, 982, 847, 541 years, ac- 
cording to 60 miles a degree. 


T VII. The 81// Queſtion anſcwer'd. 


250 pound coſt, and 90 gain. 
7 | | NED Ns VIII. The 


3 
„ 
— — I 


the end BC be 80, then = * 228121 = 80 Sa; hence 2 

A. = 10*54, and then the breadth BC = 7/3123, the leogh 

DC = 151804, and the height = 10'94. ee 8 
2 

But if the area of the fide D C be 803 then Ex 2.58 — 


= a; hence 2 = vi, and then the breadth = 57075 the 
length = 10*536, and wah 20 75931. 


* VI Qu ESsTIORN 80. 


By the queſtion, 6 x 12 * 1000 = 52000 cubic yards of water 
run in an hour, or 72000 Xx 24 * 3654 = = 631r52000 cubic yards 
in a year. Now if the cireumſerence of the earth be 21600 Nau- 


- 216003 
==>; Pautical miles er. 


tical miles, the = 
; 3:14159 Kc x 6 


216003 3 nyeot o 23 * 71 | 5 Eb «OL SIISIOG 
cubic yards will be the content of the earth; 

3.14159 &c.}* x 6 "E259 ac) x 64 * ; 
* being divided by 6311 33 the quotient is 23 34289000000 


for the number of en required. 
So that the firſt figure in the original anſwer ſeems to be falſely 


printed 1 for 2. 


1 


+ VII. eren 81 ſaved. 


In this queſtion, are given the difference of two numbers, and 
the ſum of their ſquares, to find the numbers. 
Put 4 = 160 the difference, s = 10600 the ſum of the ſquares, 


and x = the colt. Then x — d = the gain, ö 
=2x* —2dx . 4 . Hence x = ys LOT: — 1 


the coſt, and x — d go the gain nals. - 


C- 
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VII. The 82d Dueftion anfwer'd. 


No. 28. 


The perpendicular height 35˙3234 feet. 


+ IX. The 83d Boeftion anſiper'd.. 


The firſt man travels 7 times round the- globe, 151200 
miles; the ſecond, 11 times, or 237600 miles, and in 21535 
days, or. 59 years,. 


— 


* VII. Quxs Tron 82, 


Put a='60 the ſide, 35063 the content, and z = the perpendi-. 
cular height Then the radius of the baſe will be yaa — zz, the 
4222 — Z 4 


area of the baſe 4 ZZ x 3* 1416, and the content = 


x 3'1416 — 30063 1 4 hence ir 52446 ie e perpendicular re- 
* * . | 


: IX. reren $3: | 


OG 


Itiis evident thas the 1 of times round cull perde travels, 
before they meet, will be directly as his rate of travelling. The 
queſtion then only requires to be found the leaſt two whole num- 
bers that ſhall be in a given ratio; and ſuch two numbers it is: 
clear muſt be the leaſt integer tetms of the ſaid ratio. Now the 
given terms of the ratio are 11/477 and 1,445 or 73555 and. 
by dividing the former of theſe terms by 1, and the latter by 7, 
the quotient of each is 14437 - thereſore the eme of the ratio 
are ) and 11, and which of conſequence, BY, the number. af times 
each * round. 
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The Prize Queſtion auſwer'd Mr.. J. Jope, Jun. 


Length at top 5 5h : The whole vacuity 18563 ˙74 
Breadth — 2'272 Vac. even with diag. 12156˙83; 
1 at bottom 45969 Remaining part — G64c6'89 
| Breadth — 1 2780 Liquor, 27 735 wine gallons, 
Depth -_ IA " 4.4 0 

Diagonal — 2'13c0 . 


__ The prize of 1 10 diaries Was Won by Mr. Rich, Burnell of 


ewſbury, in Torkſhire. 


* 


— —— — 


. 
. 
« ® 


© PRIDE Qv 25710. 


Let ABCDEHGPF be the trough, its __ DFI, being a per- 


8 from top to the 
ottom. Then by comparing 
the words of the queſtion 
with this figure, the condi- 
tions will appear to be thus: 
Of the rectangle EF G H the 
perimeter is 11˙75, and the 
area = $875; HE = EK 
= + of H the neareſt diſ- 
tance of GH from AD; and 
HE, EK are alſo each = 
the diſtance - between CB 
and HE, in conſequence of 
which EL = LT will be e- 
qual to the half difference of | . | 
both the lengths and breadths 7 4 
at the top and bottom, and 
therefore the ſolid is a priſmoid, and not the fruſtum of Amide 


And it is- required to find the whole e as well as * of che 


wedge ADEHGEF. WOES * 


Now if x and y denote Fat oak and brekdth: of. the 3 
then 2x +259 = = 11'75, and xy = $'875 = x +. From theſe 
equations we find x = 4'597 = EF, and y = 21278 = EH= EK. 


And therefore HK = HEH = = 2*13-' Then in the obtuſe iſvſcelcs 
triangle NE K by Euel. II. 12, ET = LI= — oEn 


2 n 
„ nn e e u Adee be 
tween the lengths and breadths; and whoſe double therefore 
being added to the length and breadth at bottom, we have 5 591 
= AD, and 2272 = DC, Ferner and breadth at Wer ny 
1 


' 11 1 
. 
2 
* ad 
= +4 % 
* - * 0 


1. 


er- 


eclipſe the moon. 
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15 this year three? times the furl and moon are within "the 
bounds of eclipſing, at the conjunction; and three times the 
ſun and moon in , the eart will interpoſe and 


1. Moon eclipſed anuary 2, the greateſt obſcuration 3 
Covenen 16 min. after 3 in the. afternoon, but che eclipf 
ends as the moon riſes, ſo can't be ſeen. 

2. Sun eclipſed Monday the 16th of January, at 8 0 «clock 
at night, after ſun-ſer, inviſible. 

3. Moon eclipſed Wedneſday the 28th of June, 40 min. 
pait 8'in the morning, the moon being then ſet, inviſible.* _. - 

4. The fourth is a viſible eclipſe of the ſun on Thurſday 
the ad of July, exactly at 8 in the the morning. 


London Coventry London by Coventry by 
h. N Leadbetter| Chatto ck 
The begining VII 22] 7 26 4.8 7 21 
Viſihle conjunct. | VWF 7 8 x | 7 45 $$: 8 
Greateſt obſcur. VIII x 7 55 7 410 4 31 
The-end VIII 36j 8 30 7 21 $3 32 
Whole duration | I 13] 1 13%] 1 20 } 1 
Digits eclipſed | I 15} x 15 1 29 { i, © 13. 2 
| Tg 


r 1 * 
2 — 


— 


by right-angled auge DI 2 K L = VEE — ED = 
V HE» — — — MED oem = crept che 
veſſel. 
Then, by page 161 Menſuration, che content of che wedge 
2EF 4 A D 
ADEHGF i is - X EH X DI=3: 79787 7 cubic feet 


i 6 
or = 6407'204 inches = 27" 1140 wine gallons. And the content of 


the wedge ABCDHG =ELD EEE xD ox DI= e 


cubic feet = 12156'37 . Alſo the ſum of theſe two is 
10'742815 feet = 18563*s57 inches. 


* The zd eclipſe on the 28th of June, was obſerved by Mr. Robie at 
Harvard College i in New e | | 
W „i rte be FIST 
2 T0 A thin penumbra. | TR | 

2 12 Se © The ſhadow is plainly entered; 

3 18 30 Moon-wholly covered. 
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5. Sun eclipled December 8, at 1 in the morning, inviſible, / 
6. Moon eclipſed Friday Dec. 22, total, and part viſ. 2 er. 


The time at e Coventry by] London by 
Adraſtea's a y 4 Chattock | Leadbetter 
m. 
The begin. evening XII 39 8 
Zegin. Sen dara 7.3 1 39 [ e oE 
The middle — ., 1.307" 4,40 24 27 
End of total darkneſs III 181 3 20 3 16 
The end e A 21 
Whole duration — 3 43 3 48 "340 
Digits peed — 20 48 20 39 20 17 
Ds lat. at begin, ſouth 5 10 2 50 
At the end north aſc. 6 30 | 3 E. M 


The moon will not riſe till near 4 o'clock, and the eclipſe 
near done. | 1 


New Paradoxes. 


1. There is a certain place in the iſland of Great Britain, 
where the ſtars are viſible at any time of the day, if the ho- 
rizon be not o'ercaſt with elouds. | | 


2. There is a remarkable river on the continent of Europe, 
over which there is a bridge of ſuch a breadth, that above 
three thouſand men abreaſt may paſs along the ſame, and 
that without crowding one another in the leaſt, 


3. There is a certain iſland in the vaſt Atlantic ocean, 
which being deſcry'd by a ſhip at ſea, and bearing due ealt 
of the ſaid ſhip, at twelve leagues per eſtimation; the trueſt 
courſe for hitting of the ſaid iſland, is to ſteer fix leagues 

due eaſt, and juſt as many due welt. 


I. A Paradox by Mr. J. Lumley. | Th 

The day that I was born, my father he iſe 

Laid by five pounds, and faid it was for me: 1 
And when e'er my birth-day came, he never fail'd Till e 
Io add five pounds (his love ſo much prevail'd): Whey 
At twenty-four, and upon my birth-day, | Angle 

I wedded was, my portion he would pay: :- Pray 


Juſt thirty-five pounds; (I full rwenty-four) - + 
How comes it then my portion was no more? 


New 


Ev. 


ple 


Vow 
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I. Queſtion 84, by Mr. Sam. Dicker. ; 


Within Megora's city, thro? the wood, 
Call'd Jupiter's, t'th' caſtle Caria, Rood 1 
Two ſmall ſquare temples; to Nyctelius Bacchus 
The one, the other t Apoſtrophia 33 
Were dedicated; and their pavements laid 
With foot ſquare ſtones; but Venus“ ple ſtray' d, 
Each ſide thereof, exceeding Bacchus, lay . 
Full twelve foot farther; but theſe pavements gay 
Contain two thouſand ſix ſcore ſtones: Pray tell, 


. 


Each in its fep'rate length erected well. 


u. Queſtion 85, by Mr. Moyle. ., 


Twas in the pleaſant month of May,..  ,..... » 
The leaves were 2 and flowers gay - __ 
The winds lay ftill, the air was clear, 
Only one cloud there did appear; 
Which I by obſervation found, 
Twenty degrees above the ground, _ 
In altitude bright Sol was Feb . 
Above the cloud degrees fif teen; 
The ſhadow of the cloud, I found. 
Did from my ſtation touch the ground. 17 
nau —— 
The ſame you in the margin ſee. [2304 hard! 
This being known, to me declare, 3} POSTIOE IA 
The clou s height perpendicular. 1 Na ! 


III. Queſtion 86, by Mr. Joſ. Dogharty. > 5 3 


Three ſhips ſail'd from à certain port to ſea, 
To different ports, whoſe latitudes agree; 
Fitty-five leagues the firſt ſail'd, ſouth his coaſt, 
Th' others to coaſts unknown, tween ſouth and weſt ; 
Till each arriv'd at his true deſtin'd poſt, * 414 
When they aſunder leagues fifty-ſeven were juſt: 
Angle * thirty-eight made. Whence they begun, * Degrees 
Pray tell me what the courſe, and diſtance run? ©.) 


IV. Pueſtion 


.  Lavrts" Diinres.” [Beighton] | 1111 


Iv. Queſtion 87, by. Nr. T. Williams, Middleton ſtonq. 


A friend did buy the other day, 
Some land, a new unheard-of way 

Ith' latitude of fifty-two, | 

And by the method here below. 
*T was to be bounded by the ſhade 
That, March the tenth, a tall tree made, 
Betwixt the hours of eight and one; 
Therefore triangular When done. | 
The topmoſt ſhade the baſe muſt ſhow, _ 

And by the bodies the ſides you'll know. : | 

One angle will be at the tree, 
In height one hundred feet and three. ., 
Now, fir, I've ſent to you, for fear F 
The ſun ſhould not that day appear; 
Pray ſhew the lengths and area clear. 


V. Dueſtion 88, by Mr. Chriſ. Harris. 


Suppoſe a polygon, of ſeven equal fides, were incloſed 
round about with ſhillings,” each being an inch in the diame- 
ter; the ſhillings that reach round, juſt pays the purchaſe of 
what is inclos'd at this rate: 5 . 

The ſhillings which do for one acre pay, 
Are eleven times the number of acres: Pray 
What number of acres incloſed muſt be, 
And the price of each acre pray let us fee? 


VI. Dueftion By, by Adraſtea,. who in it anſwers all tit 
3 nigmas in the laſt year's diary. | 

In ancient times, when Minos kept his feat, 

Of law and juſtice, in the ifle of Crete; 

Then curious arts in infant dreſs appear'd,. 

And none of ſailcloth's mighty uſe had heard: 
Mechanic ſkill, ſcaree Muſbroom height could run, bh 
Which Winter froſt deſtroys, and Summer ſun.. 9⁰ 
Till Dædalus, aceus'd of murder, came, al | 
| Whole art affix d a proverb to his name: 

A labyrinth he form d, more intricate | 

Than thofe wherein Newcaſtle Goals th 7 ad Lat. 
In which himſelf and ſon were both conſin'd, | 
When glorious Reputation fir'd his mind. 97 
What hardſhips mortal men are born to feel, 

No Coach turns half fo faſt as fortune's. wheel. / Lat 
Diſcord began in Candy's court to reign, 94 
An injur'd huſband can't forgive the queen; 


Nor 
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Nor thoſe were privy to her guilty love, 
But Dzd'lus' arts muſt Pædulus remove. 
Some Plumes he got, drawn from the grey Gooſe wing, 95 
To make a curious preſent ta the king. 
Which pinion-wiſe, he fix'd unto, his arms, — 
And ſwiftly flew from the impending harms : 
Leaving Paſipha to bemoan her crime, | e 
Or with her Thimble, to beguile her time. | 93 
While he in Cuma, to Apollo rais'd 
A ſplendid temple, where the god was prais d. "2-3 
Had Icarus a ſheet of Pins employ'd; ” 
When Sol's refulgent rays with wax he try'd, 
His fate ſevere, perhaps had milder been, | 
And he once more, perhaps, his father ſeen. 
But where do poets rove? His wings were ſails, | | 
Which Boreas Be//ows fill'd with N gales; « 
And when immur'd, as a ſuſpicious gueſt, n 
Himſelf and others by their aid releas'd. | 
Some malcontents, in number twenty-four, 
With ſpecious promiſes his aid implore: 
Tell him, the charges they'll with joy defray, . - 
Name but the ſum, and they N the money pay.  / 
My coſt, ſays he, is all that I demand; 
Twenty- four pounds, paid down, when next we land: 
But as you different in your orders'be, 
IH have you to this methed all agree; 
The captains each a certain ſum ſhall pay; 
The captains' mates, each half as much as they; 
The common ſailors, one-fourth part of that; 
Half a ſailor's ſhare muſt be each boy's lot. 
Now tell me, artiſts, how many there were 
Ot every ſort, and what was each one's ſhare ? 
For Cretans, fam'd for treachery and deceit, ' 
Deny'd their promiſe, and ne'er paid the debt: 
do atter-ages may their fums rehearſe, N | 
Or ling their numbers in heroic YVer/e, Prizes 


VII. Pueftion go, by Mr. Deare. on 


A dying knight, in riches who abounds, 
Leaves an eſtate worth fifty thouſand pounds: 
This for two hopeful children he deſigns, 
and that they 1 244 divide it, them enjoins; 
The elder ſon the greater ſhare muſt take; 
Which being ſquar'd, the ſquare thereof will make 
A number equal to the younger's ſhare, 


* 


When multiply'd into the pounds that are 


u the eſtate, Their portions each declare. 
EY VIII. 9 re/tion 


* 


— 
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An elliptical acre of graſs there is given, 
Whoſe length to its breadth is as nine is to ſeven; 
How long 1s the tether, and how brought to paſs, 
That a horſe fed no more than an acre of graſs ? 


The Prize Suction for 1721. The fargens of” Alcinou, 
" from the ſeventh book of Homer's Odyſſes, tranſlated ly 
Mr. Pope. 1 „ 
Cloſe to the gates, a ſpacious garden lies, 
From ſtorms defended, and inclement ſkies. 
Four acres was th' allotted ſpace of ground; 
Fenc'd with a green incloſure all . * 
Tall thriving trees confeſs'd the fruitful mold. 
And red' ning apples ripen here to gold. 
Here the blue fig with luſcious juice o'erflows ; 
With deeper red the full pomegranate glows. 
The branch here bends beneath the weighty pear; 
And verdant olives flouriſh round the year. 
The balmy ſpirit of the weſtern gale | 
Eternal, breathes on fruits untaught to fail. 
Each dropping pear, a following pear ſupplies ; 
On apples, apples; figs on figs ariſe: _, 
The lame mild ſeaſon gives the blooms to blow, 
The buds to harden, and the fruits to grow. 
Here order'd vines, in equal ranks appear, 
With all th' united labours of the year: 
Some to unload the fertile branches run, £5 
Some dry the black'ning cluſters in the ſun; 
Others to tread the liquid harveſt, join. 
The groaning preſſes foam with floods of wine. 
Here are the vines in early flow'r deſcry'd, 
Here grapes diſcolour'd, on the ſunny fide, 
And there in autumn's richeſt purple dy'd. 
Beds of all various herbs, for ever green, 
» In beauteous order terminate the ſcene. 
Two plenteous fountains the whole proſpect nd, 


This thro” the gardens leads its ſtreams around, 
Viſits the plants, and waters all the ground; 
While that in pipes, beneath the palace flows, 
And thence its current to the town beſtows : 

To various uſe, their various ſtreams they bring, 

The people one, and one ſupplies the king. 


The 


N 


K 
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be premiſed, that heavy bodies accelerate as t 
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The king's pipe delivers the water ten foot and an half 
(Engliſh meaſure) below the ſurface of the water in the 
fountain, by an inch and three quarters bore: His brewing, 
once a week, takes fifty hogſheads of water, (wine meaſure) 
kitchen, landry, other offices, &c. five hogſheads a-day. The 
people have occaſion for twenty hogſheads a-day ; their cock, 
of two inches diameter, is below the fountain twenty-two 
foot, His majeſty ſo much delights in a morning walk to ſee 
the waters undiſturbed, that his orders are, that the cocks 
ſhall but run once every day, and that in the whos: + ſo 
long only, as may ſupply net day's conſumption, and for ſo 
much in his reſervoir, as ſupplies his brewing each week. 
Then if the velocity or motion of the water be equal to that 
of an heavy body, acquired in theſe deſcents; and alſo, it 
he {quares of 
their times, as ſixteen foet the firſt ſecond it falls, &c. How: 
long every day ought each pipe to run, to give the king and 
people their due quantity? | | 


Diary Math. | | T | A Dif 
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A Diſſertation on Engines. 


Amongſt the many uſeful inventions, thoſe engines that 
are mov'd by the wind, water, horſes, &c. ſuch as mills, 
water-works for towns, gins, and machines for draining of 
mines, are not the leaſt valuable; „ ee very inarti- 

cially perform'd, more eſpecially the latter. 25 

It were much to be wiſh'd, they who write on the mecha- 
nical part of the ſubject, would take ſome little pains to 
make themſelves maſters of the philoſophical and mechanical 
laws of (motion or) nature; without which, it is morally 
impoſſible to proportion them ſo as to perform the deſired 
end of ſuch engines. We generally ſee, thoſe who pretend 
to be engineers, have only gueſs'd, and the chanee is, they 
ſometimes ſucceed; elſe they have made them like others 
that have done pretty well. But he who has ſkill enough in 
geometry, to reduce the phyſico mechanical part to numbers, 
when the quantity of weight or motion is given, and the 
force deſigned to move it, can bring forth all the propor- 
tions, in a numerical calculation, ſo as it may be almoſt im- 
poſſible to err. | 

For was I to raiſe a certain number of hogſheads of water 
in an hour, by a water-wheel, I muſt firſt find the quantity 
and velocity of my aquæduct, deſign'd for to fall on my 
wheel, from which I may proportion the diameter of my 
wheel; and ſuch pumps, ſuckers, forcers, chains, or buckets; 
as that the force on my wheel may be ſo far ſuperior to the 
weight of the columns of water to be raiſed, as it may be 
capable, by a certain number of revolutions in the hour, to 
fit my purpoſe, with due regard to the friction of the engine, 

The following table I calculated in 1717, for a particular 
ſort of engine; wrought by the preſſure of the atmoſphere, 
on the vacuum of an exhauſted receiver; which is eaſily done 
16 or 20 times a minute: the atmoſphere preſſing with 2 
weight near x5 pounds avoirdupois, on every ſquare inch 
contain'd in the ſurface of the piſton or rt es when the 


mercury ſtands at 294% inches (a medium) in the barometer, 


The ale gallon of 282 cubic inches weighs of pure water 

. 10 pound 2 ounces avoirdupois. But to allow for frictions, 

| ad for a conſiderable velocity, each inch of the vacuum, 
experience tells us, will raiſe but about 8 pounds of water. 
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The Author's Preface. 


9 complexions have no deſire ſo ſtrong as that of 

knowledge; nor is wy knowledge unto man more certain 
than the mathematical fciences : A ſtudy both uſeful and 
applicable to almoſt all the affairs of human life. For what 
buſineſs or diſcourſe can we enter upon wherein quantity, 
time, or magnitude has not an immediate concern? By l 
we ought to model our arguments, as we would deſire they 
ſhould be clear, intelligible, and bear the teſt of the world: 
a thing I have obſerv'd almoſt generally neglected. 


It has long been a maxim with me, That any diſcourſe, 
relation, or arguments, about quantity or meaſure, which 
agrees not to numbers, is in 10 70 evidently fa{ſe. And ſince 
nothing can ſo regulate our minds to think and ſpeak de- 
monſtratively, as the mathematical ſciences, it may ſuff- 
ciently ;uſtif my endeayours to introduce ſome few of both 
ſexes to the ſtudy of them. 


Providence has wiſely deſigi'd, that the ſciences and arts 
ſeverally have their votaries; and in what condition of life 
ſoever, each have their deſires and objects fitted to them, 
whence ſprings their content and happineſs in each ſtate: 
but we generally obſerve, above all others, how equal is the 
diſtribution of wit, moſt being content with their ſhare; 
though few with fortune. Amongſt the moſt knowing parts 
of mankind, knowledge is more highly preferable than riches 
and vaſt poſſeſſions, by how much it diſtinguiſhes us above 
the brutes; which fortune only puts into a good paſture. 
If we are fallen in a middle ſtate between too great a load ot 
cares in the world, and the depreſſion of poverty, we may 
with Agar be content: And whilit we ſtrive to excel each 
other in arts and ſciences, let not others out- ſtrip us in content 
and a good life; it ſhall then be ſatisfaction enough for me, 
if I'm in ſome meaſure ſerviceable to my country, in a ſtud) 
not unpleaſant to myſelf. 


Pro captu lectoris habent ſua fata libelli. 
Griff, Juxta Covent. decimo nono Auguſtij, 1721. 
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Introduction and Corrections. 


It was a rule laid down by my predeceffor, that whoever 
ſent queſtions, enigmas, &c. ſhould give the ſolutions with 
them, and this experience ſhews me is very requiſite: for it 
may ſometimes ſo happen, that an enigma may be doubtſul, 
or admit of more ſolutions than one, which utterly deſtroys 
the deſign. And as it ſeems very difficult in mathematical 
queſtions, where terms of art are to be preſerv'd, to write 
clear, intelligible, and in a ſmooth ſtile, confining one's ſelf 
to the jingle of words; it may not be wonder'd at, that ſome 
queſtions have not been ſo clearly expreſs'd as to meet with 
a true ſolution, ſuch as their authors deſign'd. It is on this 
account I have here corrected ſome faults in the anſwers laſt 
year, which are fully demonſtrated by Mr. 7. Zope, jun. 


®ueft. 75, in diary 1720. Put 7 for the time after Michael- 

mas 1719. Then 100: 5 :: 320: 16 and 1:16 ;: 724 167 

the intereſt of 320/. Then 320+ 167: = the amount of 320/, 

5 —27 = the time the 202 J. was received before due. 1: 5 
* 20200 

| 125 — $7 

= value 2021. at the day of payment. Then by the queſtion 

16 4 28. 

I25 — 572 | 

176076 = I 1 277 days 10 hours. So that the day of 

payment ſhould be July 4th, 1721. 


5 -: 25 — $71 and 125 -n: I00 :: 202: 


= 202, Which by reduction gives 2 = 


 Paradoxes anfavered. 


Par. 1 anſwer'd. In any deep well or coal-pit, from the 
bottom, if the ſhaft be ſtreight, and there happen to be ſtars 
of any conſiderable, magnitude in or near the zenith, you'll 
by a minute or two ſtedfaſt looking up diſcover them. Some 
altronomers have wells for that purpoſe. | 


Par. 2 anſwer'd. In ſeveral places where the water. for 


ſome ſpace runs under ground; as the river Guiadiana. in 


Spain. But our own country of Warwick has ſuch a bridge; 


The river Ichene, from a Saxon-word, to ſearch or pene- 
netrate, is denominated the pariſh of Long Ichington. On a 
common near Over Ichington 1s a pool whoſe ſtream entereth 
the ground, and after an intricate paſſage of half a mile, 
cometh ont again and paſſeth along the brook. And Icheham 
near Windſor has its appellation from ſuch a-paflage. 

| T 37> - Par. 


410 Lani E 8s Diaries. [ Beighton.] 1722. 


Par. 3 anfwer'd. The prime meridian, from whence longj- 

tude is accounted both ways, paſſes through the middle be. 

twixt the ſhip and iſland, and ſo regard is had to the eaſt and 
weſt longitude, and not to the points of the compals. 


Par. 4 anfwer'd, The perſon was born in leap year, Feb. 29, 
Dueftions anſwer'd, 


* I. The 84th queſtion anfwer'd by Mr. Cha. Glover. | 


Let a = the greater fide, e = leſſer. There's given the 
difference of the ſides d, and the ſum of their ſquares z; 
which by involution, ſubtraftion, and evolution, this equa- 
tion is found, 

* 4 ＋ N22 — 4 4 


Fr ſo 4 = 38, e= 26 the ſolution. 


+ II. Queſtion 85 anſwer'd. 


The cloud's height is 1747 yards by the prop. By ſome 
tables and rules it is 1744˙8; but taking no notice of the ©'s 
alt. at the different places, tis 1746'3. : 

Bs III. 2weſtion 


comms. 


I. QUESTION 84. 

Put z = the half ſum of the two numbers, d = 6 the half dif- 
ference, and s = 2120 the ſum of their ſquares. Then z +0 
and z —-d = the two numbers; the ſum of whoſe ſquares is 
2 22 +2dd = s. Hence 2 = , — dd = y/1060—36 = 
32; and therefore 38 and 26 the two numbers. | 


+ II. QUESTION 85. 


Let S be the ſun, C che | F 

cloud, and © the obſerver, all | ; 

in the ſame vertical plane; | 

upon the horizon 0 P let fall 

the perpendicular CP the 

height of the cloud; draw 

SC, and produce it to cut the 

horizon in 4 the ſhadow of 

the cloud, Then OA will be 

given 2 304 yards, the angle 
 AO0C= 209; and if the S 

vation CAP of the ſun at A 

; * be 0 


cir 


F 5 ; 
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III. Queſtion 86 anſwer d by Mr. John Jope, jun. of Loo, 
: in Cornwall. 
4 + 208) + @ a + 10% = 2 — 


2 5 — þ4, Where x is found = r5*103 : whence the courſe 
is 8. 15 21 W. and the diſtance = 57%035 leagues. The 
other courſe is S. 53% 21 W. and the diſtance 92*'139 leagues, 


A full and compleat algebraic ſolution, by Mr. Andreau, 
room will not admit. 
IV. Queſtion 


OY 


— — — —ũ— 
2 n; OO I—_ 


be ſuppoſed = the elevation $OP at 0, then the angle CAP = 
35%, the ZOAC = 1459, and ZOCA = 15%. —— Hence, As 


. Z ACO:04::t5s. 4 40C: 4c = 222 


_— X A9; and, in 
the triangle APC, as 1 (rad.) : s. £ CAP :: AC : CP = 
$, 20% xx 8. 389 | . 
6 X AO = 1746:34 yards, or near a mile for the 
height of the cloud. | | | 
But as 2304 are rather above x minute of a degree of a great 
circle, the . CAP will be about 359 1', and then CP = 
$. 200 „ 8. 359 1' 


_— X AOS 1745'17 yards the diſtance, a little 
lefs than before. 


III. QuEesTiON 86. 


6.3 | 
The meaning of this queſtion is, that three ſhips fail from a 
port to three other ports in the ſame parallel of latitude ; the one 
of them ſails direct ſouth a given diſtance, the other two between 
the ſouth and weſt, the differences of their courſes being given, 
and the diſtance between their two ports. Or, in other words,, 
Given the baſe, the perpendicular, and the vertical angle of a tri» 
angle, to find the reſt. | : 


Let C, P, A, 0 (ſee the laſt fig.) be the four ports; then CP = 
55 leagues, 40 = 57 leagues, and £ ACO = 38%. Now, by 
prop. 13 Simpſon's Trigon. As x : cot. 4 £ ACO :: 


1A0 X CP 2: OTF CAP 402; hence OC + CA = 
AO: +2 A0xCP xcot.E Z AGO =4/57* +57X 110 x cot. 192 


| = 146487 the fum of the ſides. And, by Prop. 14 of the ſame, 


- - > 0 


Then, the half ſum increaſed and diminiſhed by the half difference, 
+ 


w 
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* IV. Qnuæſtion 87 anſwer d. 


| hours O's alt. azim. leng. ſhade 
The roth March. VIII 17% 36 65 32) 3182 
Latitude 52. XK „ͤͤö; 1 45 + 22's 
| 32 13 36 14 1634 {| 
XI 36 29 18 47 139˙23 f 
JJV 
1 36 29 18 47 139˙23 


The figure will be triangular, the ſhadow at 8 and x, being 
two. of its ſides, and right lines; the third (the path of the 
nodus or top of the tree) a curve line, of the conic ſections, 
about 334 foot. The content 22200 ſquare feet = 2ro. 1 per. 
and 148 ſquare feet, Thoſe who have taken the horizontal 
diſtances with reſpect to the pole, inſtead of the azimuths, 
have given falſe ſolutions. 


This 


. 


— 


we have 89*7515 and 56˙7355 for the two diſtances CO and C4, 
Again, as 146*487 (ſum of ſides): 33·016 (diff. ſides) :: cot. 199 
 (££L0CA) : tan. 33® 12' = half the difference between the 
angles A and C; and from the half ſum and difference thoſe angles 


are found = 104 12! and 3) 48“ the complements of 149 12' and 


529 12! the two courſes required. 


It is evident that this-problem will be conſtructed, by deſcribing 
on the given baſe 40 a ſegment of a circle to contain the given 
vertical angle; and then a line drawn parallel to the baſe at the 
diſtance of the perpendicular from it, will cut the circle in the ver- 


tex of the triangle. 


* IV. QUESTION 87. 


Ihe piece of land in this queſtion is a triangle on the horizontal 
plane, of which two fides are the fhadows of the tree at 8 and 1 
o'clock, and the third ſide the line deſcribed by the ſhadow of the 
top of the tree between the ſame two hours ; and this third line 
will be right as well as the two former, and not a conic ſection, 
becauſe the ſun is in the equinoctial, it being the 1oth of March 
old ftile. The faid third line will alſo be directly eaſt-and-weſt, or 
perpendicular to the meridian or ſhadow of the tree at 12 o'clock. 


Now 


D 
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This queſtion may be wrought thus : 


As rad. — — 90 o As cotang. lat. 52% o' 9˙89280 
To coſine lat. 52 To radius — — — 10'00000 
80 is coſine of 6 So tang. altit. 17 56 9˙5 ro 

the hour 5 9 © Tolineazimuth 65 32 961724 
To ſine of the 5 


altitude 


As fine 179 56“; log. 103 :: fine 72 4: log. 318, and fo 
for the reſt, And you'll have ſeveral triangles with 2 ſides 
and an angle between them given, to find their contents 
which in one ſum gives the area of the whole more exact 
than by taking it as one ſingle triangle, by reaſon of the 
curve hne in each of them. | | 


I7 56 


V. The 


Now, if P repreſent the pole, Z the 
zenith, and O the ſun at any hour: 
Then are given PZ the live, 
PO a quadrant, and Z P = the 
hour from 12; to find the { PZ O, 
the ſun's azimuth or bearing at that 
hour. Aud, taking the extreme hours 
8 and x in the queſtion, their azimuths 
will come out 65®? 32', and 184“; 
which are the two angles ABP, CBP, 
contained by the meridian ſhadow B P, 
and the two extreme ſhadows BA, BC, 
the place of the tree being at B. Now, 
the ſum of theſe two angles is 849 19/ 
=the £ ABC, and their complements 
are 240 28' and 119 13! = the angles A 
and C. So that all the angles are then 
known, > 


Aoain, the meridian altitude of the ſun being 38“ = the com- 
plement of the latitude 529, we ſhall have as x : tang. $2® :: 103 
fret (the height ot the tree): 131'834 = BP the length of the me- 
idian ſhadow. From hence, and the given angles, AP and PC 
ue eaſily found = 289'73 and 44'837, and then the area = 
nog 3˙6 5 ſquare feet = 20218 roods, | 


214 LADIES' Diaries. [Beighton] 111, 


* V. The 88th Queſtion anſwer'd by Mr. L. Evan. 


If 3633959 be the area of a heptagon, whoſe ſide is 1; 
then put x = the acres, 11x = ſhillings, the price of x acre, 
I : ITxX :: x: 11xx the price in ſhillings of all the acre; 
bought r inches round the polygon; 6272640 inches = x acre, 


6272640.x | 
6 : I :: 62572640 *: = ſquare each fide, 
7 times the ſquare root of that =11xx, That is 2 


—- TEXE  6272640x 121x4 _ 307359360x 
=, or === = , or 2225 = 
| 7 36339 49 3*633959 
hence 307359360 x = 439*709039 x4, and 699006'235 = xx, 
Then 8874999 = 88 ac. 2 ro. 39 per. = x the number of acre 
bought. 97624929 ſhill. = 487. 165.= the price of 1 acre. 


I21 x4; 


VI. The goth, or Adraſtea's queſtion, by the omiſſion 

of a line or two to limit it, admits of many anſwers, 

For when the number of quantities ſought exceeds tha num. 
ber of given equations, the queſtion is capable of inn- 
merable anſwwers.F : 

24 


— 


V. QUESTION 88. 


Since the price of one acre in ſhillings is equal to 11 times the 
number of acres, it is plain that the price of all the acres will be 
x1 times the ſquare of the number of acres; but the price of the 
whole is equal to the circumference in inches, therefore the circum- 
ference in inches is equal to 11 times the {quare of the acres, 

Now if x denote the fide of the heptagon in inches, a = 3 633911 
the area of a heptagon whoſe ſide is 1, and ö = 6272640 the inches 


, F a 2 . 
in an acre. Then 7 x will be the perimeter, and 7 the acres; 


: 3 
1142 X 4 | | 7355 3 
wherefore 7x = —F—; hence x = of 2 = 12377˙1 = 
= 62 11 4 4 


2 

the fide. Then —* 
+ VI. QUESTION 99. 

In the above original anſwer, it is juſtly remarked that the dats 
are inſufficient; for, to have limited the anſwers, there ought to 
have been three more conditions; ſo if three of the numbers ot 
perſons had been given, the queſtion would have been confincd to 
one anſwer, and the method of folution too eaſy to need any poiat- 
ing out here. ”% | 


= 88 · 48 5 the number of acres. 


No 
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2 captains 4/. each = 81. Fo 
4 mates 2 =8 s 


71. 


24 514 ſailors 107. 8 7 
8 13 2 4 boys 5: =1T 
cre, Mr. Evan has collected roo true anſwers, which for bre- 


ere; Niity 1 omit. 


Ge VII. The goth Queſtion anfwer'd by Mr. Cha. Glover. 


740x Let a = eldeſt ſon's ortion, e = youngeſt, a e , and 
32 4 = e per queſt, this equation is produced, 


a N27 — 46. a= 3090 69943746 0 or 30901 J. 147. 
2 19098 ˙ 30056251 or 19098 J. 65. 


wg + VIII. "The 91 / Queſtion anſwer d by Mr. J. Andrew. 


The tranſyerſe diameter 16˙18 4053 perches 89˙ or yards. 
ſion Wl The conjugate diameter 12587597 perches = = 6 23 yards. 
Diſtance between the focus points 55 1463 „ thence to the 
extreme parts 44*505, doubled 89'o1 added to the diſtance 
between the ſoci is the length of the tether 145 yards, 2 

e 


VII. Qu Es TI O & 90. 


us the In this queſtion are to be found two numbers, of which the ſum 


111 be W' £v<n, and the ſquare. of the greater equal to the leſs multiplied 
Ff the by the given ſum. Or, it is required to divide a given number 
rcum- into two ſuch parts, that thoſe parts and the whole may be three 


Imbers in geometrical progreſſion. Or, in other words again, to 
ivide a given number according to extreme and mean proportion; 
which it is well known will not admit of an anſwer in integer num- 
bers. ; 
Put 5 = 50000 the ſam, and x the greater part. Then 5 — x= 


48 


6094375, and conſequently the other part en 
above determined. ä 


3 3 9 11 
nches 


acres; 


n X = 309g0T 


be leſs, and xXx I; hence 32 


vm. Quzs Tro gr. 


Put ox and yx for the two axes in yards. Then 63 * * x 

85398 Kc. = 4840 the ſquare yards in an acre. Hence x =" 
4840 - 

1 = 98902553 conſequently. 9x and 7 x become 

0123. and 692318 for the two axes. Then B89g'o0123 * 

5901235 - 69˙ 23182 = 144'96 = length of the tether. 
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The way for the horſe to graze juſt an elliptical acre, i; 
thus: Set up two ſtakes or pins in the longeſt diameter of 
the oval, 16 yards 6 inches and a quarter from the outlide 
Put a ſtring of 145 yards long round both ſtakes, and tie 
the two ends together; at which knot let the horſe's mouth 
be fix d: then in going about he will exactly ſweep the oval, 
containing 4840 1quare yards, or one acre. 


* The Prize Qugſtion anſfwer'd. 


In anſwering this queſtion in hydroftatics, the philoſophy J 
of the gravity and preſſure of tluids is to be conſider'd: 
That at the firſt moment the cock or adjutage is open d, the 
liquid flows out with the ſame velocity as a heavy body WW C 
moves when fell from that height the liquor came, or the it 
place of the reſervoir. The water that enters the top or Ml t! 
mouth of the pipe, moves as faſt as that flowing out, at what Wl h 

| | | | | 3 depth L 


* r ** 


* PRIZE QUESTION. be 


Put @ = the altitude of the ſurface of the water above the deli- 8¹ 
vering pipe, 2 = the area of the oriſi e or pipe, and m = 32+ feet ce 
= 386 inches. Then proceeding as in page 4 of our new Math. 
Miſcel. 4/2 ma will be the velocity of the iſſuing water, upon the 
ſuppoſition of the queſtion, that it is equal to that of a heavy body 
after falling through the ſpace a; but if, according to Sir I. Newton 
and ſome others, the velocity be that which is acquired by falling | 
through only 4 a, it will be HYma; which is to the former as 1 to | 
V, and therefore the time for the one ſuppoſition may be found 
from that of the other, by this proportion of 1 to z. 


17. 


Now in the former caſe with the velocity Va ma per ſecond, we 
| ſhall have »4/2 ma for the quantity run out per ſceond; and theie- 


fore Vz mA: Q:: 1 ſecond: = the ſeconds in which 


| na/ama 
the quantity © will be voided. 


Then, for the king, © == 124 hogſheads = 125 x 63 x 231 or 
176515 cubic inches, 1 , x 7854, and a= 104 feet = 1:6 


inches; with which numbers —> becomes 235 ˙565 ſeconds, 


or 3 min. 554 ſec. 

And, for the people, © = 2o hogſheads = 291060 inches, 1 = 
22 X 7854 = 3'1416, and à = 22 feet = 264 inches; which 
numbers give 205'22 ſeconds = 3 min. 254 ſeconds ; both nearly 
as in the original anſwer. EE | 

But if the other ſuppoſition be uſed, of Vma velocity per ſecond; 
then each of the above times muſt be multiplied by 4/2. 
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depth ſoever, in an equal cylinder. Whereas a heavy body 
moves flow at firſt ſetting out, and continually receives a new 
impulſe of gravity, which when it has fallen the length of . 
the water-pipe, is equal in velocity to that column of water. 
Then as a body accelerates with the odd numbers 1, 3, 5, &c. 
the water going out as faſt the firlt ſpace, as a weight falls in 
the ſecond; conſequently muſt be as Graveſand, in his Ma- 
thematical Philoſophy, page 188, Ne 378, ſays, 
“In the time in which a body falling freely, goes through 
« the height of the _ above the hole, a column of the 
liquid flows out equal in length to twice that height,” ? 


On this principle was the queſtion compoſed, having 
Graveſand then before me; which is plain from the queſtion 
itſelf, the word [acquired] meaning no other, than that 
the water moved as faſt as the body, when it had fallen the 
height of that liquid: But the deſign of 3 it in thoſe 
words was to prevent ſuch who had not {kill enough in phi - 
loſophy, ſtamping a ſolution to it. 


The king uſed 765 gall. = 125 hogſheads per day. The 
bore 1*75 inch ſquared x by 252 double height 294˙12 
gives 26579 w. g.) 765 (287'g times (the height) for the 
quantity. (7 6c = 3600) 192 (*05333 inch, the {pace ac- 
celerated in 1 third. Then 104 feet = 126 inches — *05333 
gives 48*621 thirds multiplied by 285˙9 is 13994˙819 thirds = 
; 53" 14". The anſwer. Kees 


The people uſe 1260 gallons per day, 
Height dupla 528 * 4 dia. ſq. = 294'12 = 7'18 w. g. | 
1260 = 718 = 17549 ſuch columns = .= 1'1F x 
17549 = 205 ˙3233 = 3" 25% 32“. The anſwer. 


Of the Eclipſes in 1722. 


In the annual revolution of that glorious body the ſan, 
three times will the dark body of the moon interpoſe and 
eclipſe its light from us; and twice will the-earth interpoſe 
between the ſun and moon, and deprive, hn a borrow'd 


light, 


N 
is; C78 
5 ö 


luthern countries, 


Diary Math. 12 | 2. Sug 


"3p __ 4 : 
: Fs A 
r * 
„ ua r ; . * b « 
* 4 ” * ”» «© 4 
* « Fun 
ry, 6 mb. aft 
7 * 
5 — 4 % 
* 


"1: - LADIES“ PIARIES. [ Beighton] 1721. 
2. Sun eclipſed, Saturda day the 2d of June, 40 min, after 
e. | 


7 in the evening, but inviſi 


3. Moon eclipſed, total and viſible, on Monday the 18th Wil 7 
of June, at 2 in the morning.“ 


8 
Beginn.|Middle| End | Digits L 
h. m. s. h. m. 8. h. m. s. h. m. s. 
Adraſtea's calcul. Coventry o 3 41]14020[3 17 0.13 39 40 


Coventry by Chatiock o 3 431140271317 1111342 5 
Aſtronomia Britan, London o 13 5101 54 313 55 11114 13 49 
London by Silvia o 13 32 jz 27 2013 15 0 
Lond. Flamſt. Table Gibbon o 13 16|r 51 333 29 50/13 56 2 
London by Leadbetter {lo 19 50 f 56 3713 33 24/13 32 0 


4. Sun 


* This eclipſe of the 18th of June was obſerved 


: 1. At Greenwich by Dr. Halley thus. 
App. Time. | | 

h. m. 
132 
13 29 


15 | 1 Between theſe times the end. 


Between theſe two times the eclipſe became total. 


2. At Port Royal in Jamaica by Capt. Candler. 


. 
59 10 


6 The eclipſe began. 
5 q £0 

9 

© 


Immerſion. 
Emerſon. 

19 40 'Theend. 
8. 39 25 Whence the middle. 


$0 that the diff. of long. between Port Royal and Greenwich 
| will 3 6m. 50s. or 5h. 64m. from London; 1 is, 76037“ 


00 


. At Berlin by Mr. Chriſtifried Kirck. b. m 
h. , 5 E548 
Iz 50 5s Beginning. 5 Mr. 
14 8 8 Immerſion. Oſery 


Berlin is 54 m, of time, or 13? 30 of long. caſt of London. 


— — 


No. 19. Ectivsns, HTS. "00 


4. Sun eclipſed, viſible, Tueſday the 27th of November, 
zo minutes paſt 2 in the afternoon.* 


Begins Middle | End Diaics | 

By Aftronania Carolina h. m. s.] h. m. s. h. m. s. |d. m. s. 
at Coventry I 43 31111 47 53 III 48 205 15 31 
Scientia Stell. Coventry I 31 422 41 23 3 47 1006 3 56 
Leadbetter, London I 50 52 2 58 17 4 120[547 © 


5. Moon eclipſed, viſible, Tueſday the xxth of December, 
21 minutes paſt 3 in the afternoon. | 


h. m. 
The bei inning at II 
Greateſt obſcuration III 2x 
The end — — IM 34 
Whole duration — 2 27 
Digits eclipſed — 5 29 
New 


1 


* This eclipſe of the 25th of November was obſcrved thus. 


1. At Greenwich by Dr. Halley. 
Tempora. : 
h. m. s. 
1 29 16 Eclipfin jam inceptam vidi. 


3 43 25 Pinis eclipſeos dubius, ob "IT IR ſolis aſperum & 


undulantem nec ſat bene definitum. 

3 43 45 Certe defierat eclipſis. 

2. At London by Mr. G. Graham. 3 
App. Time. 
K W. 
1 28 38 Beginning. 
} 43 22 End 
2 14 44 Duration. 


51716 dig. Quantity eclipſed. 
3. At Wakefield in Yorkſvire by Mr. Hawkins. 


h. m. s. 
1 21 0 Beginning. 
3 30 3 End. 
The ſun's diameter obſeured ſomewhat more than; digits. 
4. At Cambridge in New England by Mr. T. Robie. 
Ls 1 | 
9 25 45 The end of the eclipſe. 


Mr. Owen Harris, an ingenious Schoolmaſter in Boſton, fa 10 
Plerved the end at about gh. 26 m. 4 Way | 


Us 
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New Paradoxes. 


Par. 1. There are divers remarkable places upon the ter. 
raqueous globe, whoſe ſenſible horizon is commonly fair 
and ſerene; and yet tis impoſſible to diſtinguiſh properly in 
it any one of the intermediate points of the — ns oa nay, 
not ſo much as two of the four cardinals themſelves. ; 


Par. 2. There are three diſtin places of the earth, all 
differing both in longitude and Jatitude, and diſtant from 
one another two thouſand miles r comm and yet do all 
bear upon one and the ſame point of the compaſs. | 


Par. 3. There are three diſtin places on the continent of 
Europe, lying under the ſame meridian; and at ſuch a diſ- 
tance, that the latitude of the third ſurpaſſeth that of the 
ſecond, by ſo many degrees and minutes exactly, as the e- 
cond ſurpaſſeth the firſt; and yet the true diſtance of the fir 
and third from the ſecond (or intermediate place) is not the 


* 


ſame by a great many miles. 
New Dueſtions, 
I. Queſtion 92, by Mr. J. Andrew. 


How much to mathematic art is due, 
None truly know but thoſe that it purſue: 
The lofty paths trac'd by great Newton's hand, 
Or thoſe whoſe works like his will ever ſtand, 
Long as Xgyprian piles, but yet more bright, V 
And to ſucceeding ages give a pleaſing fight, T 
Gen'rous Halley, ne'er equall'd yet we knew; A 

G 
P 


a VV SS waht .-< « _ YT OI 


CO) hg hoy 828 ry ant ang nd: fred og bo A nd bs 


Great Britain's ſons will long his numbers view 
Their wond'rous works with admiration tell, 


What pains they took, and how they did excel. T 
You ladies, who in numbers ſports are known, | O 
Let's know the greateſt fruſtum of a cone, v 
(In ale gallons) in a ſemi- ſpheroid, f T 
Tranſverſe thirty, and twenty inches wide, 8e 
eh 8 V 

II. Question 93, by Mr. C. Maſon. 3 

Seen, June the ninth, a lofty tower to be, Sc 
In height two hundred fifty foot and three, | T 


Upon its top a veering fane, but I 


At that ſame time coult not its height deſcry : The 


- 
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The ſan then ſhone, I did the ſhadow take 

The tower and fane did both together make; 

| Whoſe length I found the height o'th' tower to be; 
Its bearing north north-weſt appear'd to me. 


2 In latitude, degrees juſt fifty-four; 
* The height deſcribe; the fane's above the tower. 
nay, 


III. Oueſtion 94, by Mr. Richard Whitehead. 


I by an ancient writing underſtand, 
My grandfather inclos'd a piece of land 
With three brick walls, and then a garden made; 
; Green were the walks, and cooling was the ſhade: 
e A circhng hedge of yew in which he plac'd, 
* And artful knots of flowers the circle grac'd, 

_ Each wall was touch'd, by whoſe peripher 


A In the ſouth wall you might a door-place ſee, 
the Juſt at its point of contact: Thus was cut 
TE: Into two legments, as in margin put. 


From corner oppoſite to that fame wall, 
A perpendicular's ſuppos'd to fall; 


Its ſegment's product then in yards will be, 11813 


I pray, ye ladies fair, declare to me 
The garden's true content, length of each wall, 


Circle's diameter, as they do fall? 


IV. Queſtion 95, by Mr. Alex. Naughley. 


As I happen'd once with a piuger to drink, 
Who, proud of his art, would venture his chink, 
That by right data he'd: find to a gill, 

Any tun's content in malt, wine, or ale. 

Good luck it was then, a maltſter was there, 

Put on by the hoſt, laid a wager of beer, 

The dimenſ1ons given here you may ſee, 

Of his own by-tub, he could not tell me,, 

What buſhels it held, to a nicety. 

The leſſer diam. was inches thirty-two, 
Segments, by cutting the diagonals, two, 

Were twenty and thirty, appeared to view. 

Then the gauger, incenſed, wrought with his pen, 
Cane, tape, rule, and tables; but all was in vain. 
So, ladies, your aid he begs for this bout, 
That the tale of a tub turn him not out. 
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30 J, 30} yards. 


1 
885 . 


— 


U V. uc lion 


* -Þ 
* 


__ - ” ; and 
** = 1 
91 * | 


* 
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V. Queſtion Mr. Joſeph Smith. 


Near to the borders of the German main, 

There lies a piece of land, an even plane, 

In form triangular, but not right: N 

The fences of the and lie very ſtreight; 

The ſum of the ſides make twice forty- eight. 

The third part of the longeſt fence, I know, 

Is juſt the difl*rence of the other two; 

And two chains leſſer than the ſhorteſt fence, 

Makes true the baſe's ſegment's difference. 

Three men they bought this land the other day, 

And I mult part it for them, as they ſay, ' 

By art, and in a new unheard-of way. | 
In this ſame ground, a certain point there lies, 

That if the field was hung, would poize 

Tt equally above our earthly ball, | 

That neither fide would riſe, nor neither fall; 

To this ſame point, their fences I muſt bring 

From the three angles, by a chain or ſtring ; 

The length o'th' fences of each ſev'ral part, 

I do require, of all you ſons of art. 


VI. Queſtion 97, by Mr. R. Tapper. 


An only ſon I am; my age I fain would know; 


But the regiſters my age they cannot ſhow : 


ret all this I do remember very well, 2 | 
Which makes me think my age you'll quickly tell. 


If to double my age, you place the ſquare root, 
Of my age doubled, with five years more to boot; 
Square the laſt ſum, and add it to the other, 

The aggregate of all thoſe ſums make together 
Twenty-two hundred and ſixty, leſs by four: 


5 


5 


My age to me, quickly pray declare. 0 16 Jan. 


And canon true, to find it out this year. 


Three ſiſters jointly do agree | 
To venture portions in ſouth ſea; | 
But fickle fortune prov'd ſo croſs, 

That each of them ſuſtain'd a loſs: | 

The dif” rence of their loſſes be, X 

A, two thouſand more than B, 5 

And nine thouſand more than C. 

But one thing more I will declare, 

Of the eldeſt ſiſter's loſs, the ſquare 

Is equal t'th' ſquares o'th' other two. 
Each lady's loſs pray tell me true. 


1724. 
VII. Oueſtion 98, by Mr. T. Raſberry. 
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The Prize Queſtion, by Adraſtea; the anſwerer may by let 
win 10 of theſe diaries. 55 


Aſpire my genius ! help my rhiming muſe, 
In themes I in my native country chuſe: . 
Whilſt others plow the waves and tread the ſtrands 
Of diſtant oceans, and of foreign lands; ; 
To fill the mouth of fame with ſomewhat new, 
(No matter 'tis how much of it be true). | 
From alps or mountains, ſtories ſtrange they bring, 1 
Of deſert caves, or horrid monſters ſing. ; 
Tell how Veſuvius' ſulph'rous darts do fly, 
Or Ætna's ſmoke obſcure the azure ſky; 
Or magnify the hazards they have run, 
Scylla's and Charybdis's pointed rocks to ſhun. 
Such tales we take in truſt from thoſe who rove, 
Tho' none give rules by which the truth to prove. 
But this 7 numbers may explained be, 
By thoſe who never did the cavern ſee: 
In Derbyſhire, a wonder of the Peake 
Is Eldon- hole, as poets often ſpeak 3 | 
Whoſe depth exactly, none cou'd &er deſcry, 
Tho' atheiſt Hobbs his utmoſt ſkill did try, 
Who wrote De Mirabilibus Peect 
And burleſque Cotton does ſtrange tales rehearſe, 
In ruſtic words, and hudtbraſtic verle, 
How he this monſtrous orifice did plumb, 
Bat cou'd not at the bottom of it come, 
With ſixteen hundred yards of rope let looſe; 
Ard tells a {tory of a woman's gooſe: 
Fabulous the one, fo may the other be, 
Erroneous too, without philoſophy ; 
Extenſion of the rope might him deceive, 
And ſmall proportion which the plumb wou'd have 
To ſuch a length; and part in water drown'd, 
When in this vaſt abyſs within the ground. 
But I the depth have found, exactly true, 
By gravity; a method ſomething new. 
is heavy bodies do accelerate, | 
In ſpaces known firſt to our Newton great. 
four pond'rous ſtones into the well let fall 
In meaſur'd time, agreed in numbers all 
\ pendulum, ſixty- one inches long, h 
by which the time I meaſur'd (was not wrong) 
brated freely, whilſt that each ſtone fell 
ght times; by which the depth I'd have you tell. 
lowing rightly for th' approach of found, 
bat your own works may not themſelyeseonfound. 


5 
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4 farther Diſſertation on the Engine, con- 
tmued from the laſt Diary. 


The laſt diary gave you the calculation of an engine wrought 
by the preſſure of the atmoſphere ; what materials were ca- 
2 of raiſing any quantity of water, not exceeding 3co 

ogſheads an hour, at any depth under 100 yards. The ge- 
neral ufe it has deſervedly obtained in mines, makes it need- 
leſs to ſay any thing more of its ſervice: A philoſophical and 4 
mechanical deſcription of the machine, is too large for my 
room here; I ſhall at preſent only obſerve, that f boiling 
water in a cloſe veſſel, has an expanſion and elaſticity in 
ſteam, almoſt incredible. One cubic inch of water will pro- 
duce or fill 13300 cubic inches with ſteam, each with an 
elaſticity to raiſe a pound avoirdupois, in the common way 
of working ſuch engines. But each inch may be made to 
raiſe xo or 20 atmoſpheres, viz. 756 tun: A thing not hi- 
therto taken notice of. | 

I have been led, through mg ary 5 many years to obſerre 
moſt engines of any account for ſervice; and to peruſe all 
books of engines I could in any language; but *tis very 
ſtrange, to find none of them ſhou'd write in ſuch a practica- 
ble method, as might inform or teach others, nor underſtand 

mechanics and numbers. | 
Enough either to guide them towards truth, or fl:rcen 
them from groſs errors, when they give us a neat cut of an 
engine, turn'd by a current of water, or by wind or horſes; 
and then tell us a romantic ſtory, how the ſame may be 
wrought by*'a man or two men. One would think they never 
knew that the ſervice of one horſe equall'd the ſtrength of 
five or ſix men; or that an overſhoot wheel will exceed the 
ſtrength of five or {ix and twenty horſes, when ſuitably ap- 


ply'd. They generally perplex the motions, one number} — 
giving power or velocity, and the next deſtroying it; making 

the friction great, and the working parts ill and unſer- 
viceable. | T 
. Engines are only valuable, as they carry a mathematical grit 
demonſtration of their power and certainty. And could hag 
engineers conſider that maxim, What's gained in force, i obs ti 
hf in time; and what's Ft in time, is loſt in force ; an 


Sir Iſaac Newton's three laws of motion or nature; men 
would never entertain ſuch ridiculous whims as perpetua 
-. motions, or pretend to do more than is poſſible, unleſs the 


Creator alter the whole fabric of nature. 


Paradixe 


* — OT 


QuesTiIons ANSWERED, 


1723. 


Paradoxes anſwered. 


1 Par. anſw. T3 DER either of the poles, 


2 Par. anſw. All places differ in both longitude and lati- 


tude, at what, diſtance ſoever, with reſpe& to eith 


bear upon the ſame point of the compaſs. 


Or 


er poles 


they may be 


in the ſame ſpiral rumb; elſe underſtood as in the earth, and 


not upon it. 


cauſe ſuch a difference. 


3 Par. anſw, The oblate ſpheroidal figure of the earth will 


Dueſtions anfewer'd, 


He 


* I, Mr. c. Maſon's anſwer to the 91d queſtion. 


Accept, fair nymphs, this free-will offering, 
Which I with rey'rance to your altar bring; 
Tho' my poor mite ye need not, nor my praiſe, . 
For your own works will laſting trophies raiſe ; 


But gratefully acknowledge that I owe 


The art to you, which theſe ſolutions ſhow. 


I. QursT10N 92. 


To find the greateſt fruſtum AEGC of a cone that eau be in- 


ſcribed in a given ſemi-ſpheroid ABC, the 
baſe of the cone heing the ſame as that 


of the ſpheroid, whether it be oblate or F > 


oblong, that is whether the revolving 
axe. AC be the leſs or the greater axe of 
the ellipſe. | 

Put r = AD the ſemi-revolving axe, 


* 
1 


f=DB the ſemi-fixed axe, and x = 
DF the altitude of the fruſtum. Then, A 
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Let the ſemi-tranſverſe 15 , and ſemi-conjugate ro ge 
5 ** th of the frumſtum = a, the difference put 2 4, 


the ſemi- head diameter = e. Then, 
hhce —ccaa Which 2 


Nene TT 45. 


duced. gives a = 1c'606601, and e= 7075, and 26 = leſs 
diameter = 14'15 inches; hence the content in ale gallons 


86915, 
| Mr, 


by the ellipſe, ff: rr :: ff xXx: EF? = LE X rr; 
hence the ſolidity of the fruſtum will be 
e e eh + rr X WEE Xx 2 , and there- 


fore x * + LEE TE = a mazimum. Or, 


put 2 2 = = 5 then xx = ff x 1 SEE and the maxi- 


— 


mum =&/1—2z2 x I +z + 22; which put into fluxions and 
reduced, we have the equation 1 oh 2 — 222 — 323 = 0; whoſe 


root z is = 6464881 very exact. Henee ox, = M1 —zzxf= 
762924, and the content of the greateſt fruſtum = *162924frr 


3 
1 


1 +z+2z = 1649344 frr. 


| * in the caſe of the oblong ſpheroid, f= == tg, 7 = 10, x 
the height-= 7629247 = 1144386, and the content 1 64934411 
= 2474˙ 16 inches = 8*773 ale gallons, 


But if the ſpheroid were oblate, then F = ro, r=1s5, x= 
7˙62924, and the content 3711024 inches 13˙1597 gallons, 


Corollary. 


From this ſolution it appears, that the value of x, or the height 
of the fruſtum, will be always the ſame, whatever the revolving 
axe AC may be; the ſaid height being to the ſemi-fixed-axe, or 
DF to DB, as 762924 tO I, And the content 1649 344 fr! 
of my fruſtum AEGC is to the ſemi-ſpheroid ABC or 2frr * 


WO ore Allo 


the fruſturn in the oblate is to the fruſtum in the oblong ſemi- 
ſpheroid, as the longer axe to the ſhorter, which is the ſame pro- 
portions as the ſpheroids themſelves are in by Cor. 8 page 277 0: 
Menſuration. 


7 


as 2474016 to 3*I4159 &c. or as 3875904 to 1. 
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Mr. Ri. Tapper, by the doctrine of fluxions, gives this 
equation, x5 +F x4 +Fx3 —4$x =. Here the flowing 
quantity x 64638. Hence this general theorem, | 
As 1 : the conjugate diameter of a ſpheroid : : 64638: 

the leſſer diameter of the largeſt conic fruſtum that can be 
ſeries n. ; | . 
The leſſer diameter — — 12˙9277 7 ff 
Height of the conic fruſtum 11*4455 | inches. 
The ſolid content — — 8˙7734 ale gallons, 


But Mr. Andreau, the propoſer, gives this general theorem, 
15 — 425 x4 + 67500x* = 3796875 : and the leſſer diameter 
= 129297, and the content = 15*4587 ale gallons. 
| * II. The 93d Queſtion anſwer'd by Sylvia. 


If the bearing of the ſhadow be N. N. W. the ſun muſt be 
upon the S. S. E. point, his azimuth then being 229 zo from 


. 


Ihe ſouth, and his declination being the gth June 239 30“. In 


the latitude of 54“ his altitude is 582“. 
As the tangent of 45® of — — — 10'0000000 
To the tangent of 58 z2 — =— — 102047732. 
So 1s the logar. 253 foot — — 27403 1204 
To the logar. a403'4 — H— — 26078937 
The height of the tower and fane together, but the fane's 
above the tower juſt 152˙4 foot. | 
DH. IIT. The 


II. QUESTlON 93. 


In the ſpherical triangle Z PO, given 
2 the co-latitude 360, PQ the co- 
declination 66 zo“, and the angle 
Z the azimuth from the north = 
1579 30“; to find the fide Z O = 319 
5 = the co-altitude. Hence the altitude 
rlelf is 58® af = £ BAC in the ſecond 
bzure, in which the ſhadow AB = the 
lower BD = 253; then, by plane tri- 
gnometry, as radius: tang. £ BAC 
: AB: BC = che height of the tower 
nd vane together; from which taking 
away the height of the tower BD, there 
mains D C = the height of the vane, 
in the original ſolution, 


4 
— 
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5 The 94th Pueſtion anſwer'd by Mr. Ri, Tapper. 


Let à = the greater ſegment taken from the perpendi- 
cular, e = leſſer ſegment, and s = their ſum = 70, p their 
product 11813335 yards. There comes out this equation, 

a , +v 351 —Þ = 4r6090925304966347 } yards 

e=Zhsr —M 45s —Þ = 28'3909074695033453 = 
Put x for the unknown tangent, þ = the greater ſegment, 


d = the leſſer, from whence this equation is brought out 
5 _dd+aa—hh—ee 


N = 1640405301497 39870499445. 
Hence the length of the walls are, — 
Longeſt 70, | 
Next - 55*9045301497 398704994 in 
| Shorteſt 46.5 &c. _ oy es A 
For the perpendicular's length, let a = the ſhorteſt ſide; . 
then, by Eucl. I. 47, /gg — ee = 340536 yards. © 


Hence the area =13c9'1876 ſquare yards =1 ro. 3 per. &c. MM ; 
To find the angle ſubtended by the perpendicular, and Ml * 
made by the ſhorteſt fide and ſhorteſt ſegment. 1 
As the leſs ſegment : radius :: perpendicular: tang. 52049, ; 
As radius: tang. of 4 laſt angle :: leſſer ſegment 30; 
15˙14, half of the diameter; ſo the diameter is 3028. 


IV. Te 1 

con 

uw” — the 
* III. Qu ES TION 94. — 

-In this queſtion we have given, legt 

in the triangle A BC, the baſe AC Il. 
= 70, the rectangle of the ſeg- ſtr 
ments of the baſe, made by a by 
perpendicular, AD X DC = A 
11813886, and the ſegmcnts of and 
the baſe made at the point of cch- NIE the 
tact of the inſcribed circle, viz, £©w— — — „For, 
AE = 393, and CE = 30; to ILD CZ na 
determine the triangle. tion: 
as A 

Algebraical Solution. oo 

\ | 


Put s=35 =AT = IC, p = 11813973 = AD x DC, audi port 
2 = ID = half the difference between AD and DC. Tr divic 
AD sx, and DC = 5 — z; hence their product s5 — :-l BG. 
= p, and therefore z = 4/55: — p. Then AD = AH= 7 
5s + 4y/5s5 5p, and DC = CG = -V — p.—— Again, | 
; 1;ace 


7 
Then 


ö — 
H = 


Again, 


2 


Fg 
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IV. The 95th Queſtion anfwer'd by Mrs. Eliz. Dod. 


If gaugers wou'd their buſineſs mind, 
And follow their exciſe; _ 
They their account therein would find, 
Without this ſtir and noiſe; _ 
Let 'em no more their boaſted art 
Extol, ſince tis our aid 
That does the tub's content impart, 
Tho' they for that are paid. 1 
| The 


—— — — 


ſince BH is = BG, we ſhall have the difference of the ſides 
AB—BC=AH—CG=AE—EC= 69; then, by a known 
rule, AE — EC: AD—DC:: AC: AB + BCG; the ſum of 
the ſides being then known, from it and their difference the ſides 
themſelves are cafily found. Alſo BD VA -A, and 
LBDx AC = the area, — Laſtly, the double area of the tri- 
angle being divided by its perimeter, the quotient will be the 

radius FE of the inſcribed circle. TIE 7 | 


Geometrical Conſtrucfian. 


Let I be the middle of the given baſe AC, and E the point of 
contact with the circle. By Eucl. II. 14, make a ſquare equal to 
the given rectangle of the ſegments of the baſe, which call $2 5 
then take ID equal one leg of a right-angled triangle of which & is 
the other leg and AT the hypothenuſe; fo ſhall 4 D, DC be the 
ſegments of the haſe made by the perpendicular. For, by Eucl. 
II. 5, AI: = AD x DC + ID = $* + TD* by the con- 
ſtruction; therefore AI, S, and ID form a right-anglcd triangle 
by Eucl. I. 48. : b 


Again, take BG or BH a fourth proportional to 2 IE, ED, 
and AC; which being added to AH = AE, and to CGS CE. 
the two ſums will be the two fides A B, BC, of the triangle. 
For, by Eucl. III. 37, AE = AH, CE = CG, and BH= BG; 
and it remains only to prove that BG or BH is the 4th propor- 
tional mentioned above. Now, by Simpſon's Geom. Cor. 3. 9. II, 
2s AB— BC: 21D :: AC: AB + BC; but AB— BC (= 
AH — CG = AE — EC) =-21TkE, and AB + BC = 
(AH + HB + BG. +GC =) AC + 2BG; therefore the pro- 
portion becomes 2 IE: 2ID :: AG: AC+ 2 BG; hence, by 
diviſion, 2 IE: 2ED :; ACG-: a BG, or zTE : ED :: 40: 


The calculation from hence 's very eaſy and evident. 
Diary Math, 4 X | PLE 


dilcular BF. Then, in the 
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The greateſt diameter 48. Leſſer 32. Foun 30 inches. 
Content 17764834 malt buſhels,* 


+ v. The 96th Queſtion ener 


The three ſides of the — are 42, 34, and 20 chaing 42 
The internal fences 24 '586, 773, and 12 238. The con- | 
tent 33*6 acres, 

Divide each fide of the triangle into'two equal parts, from 
whence draw lines to the angles oppoſite; the point in which | 
theſe interſect is the center of gravity of the triangle; and 


and where it would Ut, if hung up, wag, poiſed. 4 eo 
VI. Th: 


* 


a 


*IF. eee . 
ARCD being the tub, we have given DES 36. AE=EB= 


30, and DE = EC = 30, 

Upon the middle of the baſe 
of the -iſoſceles triangle DEC. B 
Jet fall the perpendicular from 
the angle E; and from the top | 
of the tub let fall the perpen- 7 
right-angled triangle D E G, | | 
EG: SPE —D@®'= D U 
a 20% — 16? = 12; aud in . 
the ſimilar triangles DEG, DBE, as DER 20: EG = 12: 
DB = 50 +: BF 30. Alſo, . triangles, ED : DC 
2:2 Wat: 3 A = 48. Hence t ene = *7854 x BF g 


3 
„ 7884 = 12160 „ 3*14159 . . EEGAE cubic inches = M 
27˙7648 malt buſhels. 


1 V. QuvzesTioN 96. 


man 
Let AC he the baſe or longeſt ſid opoſed triang 
ABC, and BD the 3 | Fog 100 mY triangt BY and 
* — 2 = BC the ; 
Morteſt ſide, and y = the 
other fide AB. Then, by the 
queſtion, z—z =AD—DC, 
and the greateſt hide. A AC (or 
AD+DC)= 3. Z, alſo 
the ſum of all the three ſides 
Is og An = 96, Or 29 —Zz 
= 48. But, by the nature of 
the triangle, 40: : AB+BC 


723. 


S 


7. 
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* VI. The 97th Queſtion anfwer'd by My. C. Maſon. 1 


It is evident this queſtion is compoſed from that i in Page 
225 of Ways Mathemaucian's Guide. | 


Suppoſe < = to his age. 


ä = 47. leroived is 1 1171 
44 +243 + 1244 ＋ 11 ＋ 30 2 2256 = 3. Then by 
eompleting the ſquare will be produced this canon, 


VI + 5 — 5'25 — O'S a, and r = 18 years ole, 
To 


41  AD—DC, or 3, Fe 75 = 
* 3. 2 — 1 Sr 2, or 2 =. From this equation, 
and the one above, viz. 25 — 2 = 48, we eaſily find 2 = 20, 


and y = 34. Conſequently the third fide 3. — 2 is 42. 


Now the point F upon which the triangle will be in equilibrium 
is the center of gravity; and lines drawn through the center of 
gravity, from the Ro 
BF produced: biſects ACin E; alſo the diſtance between the an- 
gular point and the center of gravity is two-thirds of the whole 
line, that is BF =2 BE. But, by theor. II book 3 Simp. Geom. 
it is 2 BEA +$AC* = 4B? + BC? ; hence BF (=;BE) 


432 BC — 2 
= 7 4 5 KEE: = 12'238373- In the op 


2 — 
manner AP f is = +Þ A — 5ecke =" 24 58545199 


— 


auer e mL — 2 = 1877350379. 


F * VI. Gerzen 97. 


The method of completing the ſquare in the above original ſolu- 
tion is thus, — Since a4 + 1 + 124˙ + 11a ＋ 30 is = 


4 FAT IRR T4 TA＋ =); by completing the ſquare, 
we have aapaps=xy/b+oz5s—os; and, by completing 


the ſquare again, it is a= n - = 6. 
X 2 


* {aa 218. 


r points, biſect the oppoſite ſides; that is, 


* 
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To this Queſtion Cælia Beighton thus anfivers. 


I've view'd your query, Mr. Tapper, well, 
And found a rule by which your age to tell. 
Extract th' ſquare root o'th' number giv'n, 
Quote or remainders forty-ſeven n 
«© From whence take five, and there remains 
„Juſt forty-two, which with ſmall pains 
* You may extract, the root is ſix, 
And {ix remains; therefore I ix . .. 
Ihe ſquare of fix your double age: 
From hence you. have a theorem true, 
© Which now I have explain'd to you. 


* VII. The 98th Pucſtion aNfwer'd by Mr. Lewis Evan, 


Put a, e, 4 = their ſeyeral loſſes, 5 = 2000, and c =| 


o 


9000. Then . 


a=b+c ; " Cl5oco AY 
De Vabeg 515000 . loſt. 
„ „ „6 C 


Tie 


* VIL QuzsTiow 98. 


The theorems, in the original ſolution above, for determining 
the values of the three quantities required, are found thus. 

Denoting the two differences between the greateſt and each of 
the other two by h and c, as above, and the leaſt quantity iſelf by 
x; then x + c = the greateſt, and x 4,c — b = the middle onc: 


hence, by the queſtion, x TS = x* TTC =I“; fron 
which equation we have x = b + a/2bc. 
Then x+c—b=cþ.+xMz6bc, 
and x+c =b+c+wM3bc,.. 
which are the three quantities required. 


an. 


The 


ining 


ch of 
If by 
ONC: 


from 


WE SS | . 
* | 


Qs TIONS ANSWERED. 233. 


No. 20. 


* The Prize Puetion anſwer d. 


Auguſt 18, 1718, Adraſtea let fall 3 ſeveral ſtones into 
FIdon-hole, which fell with little or no obſtructien, and ac- 
celerated in 9, 11, and 16 ſeconds: from their delivery to 
to the ſound's reaching the ear: Sir Iſaac Newton Jays heavy 
bodies fall 16˙5 foot the firſt ſecond, then 3, 5, 7, 9, &c. 
times ſo much in the ſucceeding ſeconds, and that ſound 
moves 968 feet in a:fecond. Then 16% x 10” = x00 x 16's, 
1650 feet = by 968 = 1" 42” for the approach of found. So 
the ſtone was falling but 83”; 8˙25 x 8˙25 = 680625 x 16's 
= 1123 feet =' 37434 yards. N . SY 
R But 


* & ww 
— 
. 


” PRIZE QUESTION. | 


This problem is of the nature of Sir I. Newton's 5oth prob. in 
his Univerſal Arith. whe has there given the true method of ſolu- 
tion much in this manner. 4 | 

Put x for the depth of the hole, a = 164 feet the diſtance fallen 
by a body in the firſt ſecond of time, and b = 7142 feet = the 
velocity of ſound per ſecond; alſo g the given time of hearing 
the ſound, found by the experiment. Then, by the nature. of 


falling bodies, Va: V:: * V. © . = the time of the 
ſtone's falling to the bottom; and, by the uniform motion of 
found, J: x 2:19 * the time in which the ſound will af 


* ; 
cend through the ſpace x. Then the ſum of theſe two times will 


be equal to the whole time,, that is 5 — VE = 1. —— Now - 


the times in which pendulums make an equal number of vibra- 
tions, being as the roots of the lengths, and a pendulum 39:2 
inches long vibrating 8 times in 8 ſeconds, we ſhall have Voz: 


61 $2 4 
61 2: 87: 6 — == 10% (extremely near) t the time in 
* A 2 of ( y ncar) | 


which a pendulum of 61 inches ſwings 8 times: then the above 
x 


x x * 
theorem 7 + v- =: becomes —— += 10, Hence 


| 1141 | TE 
x = 1270'4 feet == 423k yards = the depth required. 


The theorem at the top of the next page I cannot reduce to 2 
proper form, nor diſcover what the author means by it; it is evi- 
dently nonſenſe as it ſtands, but I have printed it exactly as [ 
found it. . 


X 3 


% 
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But by Dr. Hally's numbers, let a = 16 foot 1 inch, Y 

1142 feet the motion of ſound, 7 = the time, x the depth; 
there will ariſe this theorem, 1 123 


abt A 4 ——— oh l 
UC | EY © 4 Vahtx I = 1265˙82 feet. 


N. B. The method taught in Lexicon Technicum, and ſe- 
veral authors, to find a depth by the falling of heavy bodies, 
is falſe. The time the ſound is reaching the ear, muſt be 
deducted out of the latter part of the ſtone's falling. In that 
author's example, under the word pendulum, according to 
the time of the body's falling, the well is 256 foot deep; 
then he allows for the ſound's afcending + of 16 foot to be 
ſubtracted, makes it juſt 250 feet: whereas in the laſt ſecond, 
the ſtone fell 112 feet, therefore 4 of that (at leaſt) mult be 
deducted, it will be but 225 feet. | | | 


The prize of to diaries fell to Mr. Chriſt. Maſon of Landon. 


Of the Eclipſes in 1723. 


x. Sun eclipſed, Thurſday the 23d of May, a quarter paſt 
3 in the morning, inviſible. | | | 


2. Moon eclipſed, June the 7th, at 4 in the afterncon, 


inviſible. 


3. Sun eclipſed, November the 16th, 3 quarters paſt 9 at 
night, and inviſible.“ 1 
ew 


* 'This year, in the months of October, November, and De- 
cember, a ſmall new comet was obſerved by Mr. Bradley, Dr. Halley, 
and ſeveral othcrs; from whoſe obſervations and calculations it ap- 
pears that, 

Ihe inclination of its orbit and ecliptic was — 499 59' of 
The place of the aſcending node — — 14 16 „ 
The place of the perthelion — — — 8 12 $52 20 
The diſtance of the perihelion from the node — 28 36 20 

- The log. of the perihelion diſtance — — — 9999414 

The log. of the diurnal motion — — — 97961007 

The equal time of its being in its perihelion Sept. 16 d. 16h. 10m. 
In its orbit thus ſituated, the motion of the comet was retrograde 
or contrary to the order of the ſigns, | | 


— 


Y | 
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New Paradoxes. 


Par. 1. There is a certain noted place in the vaſt Atlantic 
ocean, where a briſk Leyant is abſolutely the beſt wind for 
2 ſhip that is to ſhape a due eaſt courſe, and yet ſhe ſhall 
ſtill go before it. 5 8 


Par. 2. It may be clearly demonſtrated by the terreſtrial 
globe, that it is not above twenty-four hours ſailing from 
the river of Thames in 4 to the city of Meſſina in 
Sicily, at a certain time of the year; provided there be a 
briſk north wind, a light frigate, and àn azimuth compaſs. 


Par. 3, by Mr. Richard Tapper. 


A certain mount in Devonſhire doth ſtand, 
Whoſe lofty head o'erlooks the neighb'ring land ; 
And ſuch 4s the known property o'th' hill, 

That if a veſſel you wth liquor fill | 
At the hill's top or vertex of this place, 

It holds leſs than if filled at the Cate. 

Now what's the cauſe of this deficiency, 
Pray let me know in the next diary. 


Par. 4, by Mr. Chrift. Maſon. 


When tyrant Noll, at fatal Worc'ſter fight, | 
His crew. harangu'd, againft both law and right; 
His quaint numerique no two did hear, 

Tho' ſev'ral thoufand miſcreants were there: 
For ev'ry man, and ev'ry-ſev'ral ear, 
Did not the ſame, but different voices hear. 


New Bueſtions, 
I. Pueftion 99, by Mr. C. Maſon, - - + 


Two ancient towns, for two true lovers fam'd, 
Abydos one, the other Seſtus nam'd; 
Thro' Abydos Leander's praiſes rung, 
In Seſtus they of Hero's beauty ſung: 
The Helleſpont thoſe noted towns did part, | 
But was no bounds to love's unerring dart: i SEES 
When ſhe the greatneſs of her power diſplay'd, 
and ſuch a wound at ſuch a diſtance e. N 
atk . 
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But cruel fate their free acceſs deny'd, . 
And kept em pris'ners on each 4 ſide. 
She was confin'd like Danae in a tow'r, 
Yet conquer'd was without a golden ſhow'r: 
He ſo confin'd upon his native ſhore, | 
No boats nor barges cer durſt waft him o'er. 
Each had a view of the adjacent lands, 
Plac'd oppoſite upon the lonefome ſtrands. 
Tho” boiſt'rous ſurges did with envy roar, 
And daſh with fury on the patient ſhore; © 
His darling love wou'd no ſuch bars allow, 
But naked ftripp'd did on the billows plow: 
With ſpeed he cut his proud triumphant way, 
As flutt'ring waves did round his — play.. 
In equal times he equal ſpaces ply'd, 

Swift as the waves did o'er the channel glide: 
Each tow'ring wave the former did ſucceed, 
Juſt forty foot rolling with equal ſpeed. 
If equidiſtant from each place you were, 
And the obſervation angle ſhou'd appear 

Juſt forty-three degrees; move t'wards 'em ſtreight;. 
Five furlongs juſt, the angle's forty-eight, 
The breadth o'th' Boſphorus I pra explore, 
Likewiſe the time he ſwam 'twixt ſhore and ſhore. 


II. Queſtion 100, by Mr. John Richards. 


From Edyſtone viewing the neighb'ring ſhore, 
Aud willing to know how far it is o'er, | 
To three ports within ſight; their diſtances are known, 
From each other, as here under I have ſhown. 
I thought the beſt I con'd do was to try : 
Which way from the rock thofe three places lie; 
This I have done, and it is noted here. 
Pray what will the three diſtances appear? 
EF Plymouth to Lizard 60 Do. 
The diſtance from | Lizard to Start Point 70 ö miles. 
Start Point to Plymouth 20 


Plymouth 3 | North. 
Lizard: c bears from Edyſtone rock jw 8. W. 


Start Point E. b. N. 


— 


II. Queſſiou 


23. 


8. 
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III. Dueſftion 101 , by Mr. John Willingham. 


One evening from a mountain high, 
Soon as the ſun was down, | 
Looking towards the eaftern fky, 
I ſaw the riſing moon; | 
Her diſtance from the zenith then, 
Streight way I did explore, 
And found degrees fourſcore and ten, 
And fifty minutes more. 
A tube inclining one degree, 
And minutes fifty- eight, 
Thro' which a ſhip appear'd at ſea, 
Full crowding on my ſight : | 
The diſtance of that ſhip, o'th' main, 
In leagues I do require, te 
Likewiſe what height above the plain 
That mountain does aſpire. 


IV. Queſtion roa, by Mr. John Simmons. 


A pyramid's fruſtum into a plaſhy hole, 

Whole baſes are (in form) octagonal. bs 
The leſs baſe ſides juſt touch'd the water's brink, 
The greater baſe did wholly in it fink; 

So that the level ſurface of the water 

Did nicely cut (or very near the matter) 

The fruſtum with a line diagonal. 

Being thus immers'd, I cou'd not take all 


| In maſon's yard there happened to roll 5 


'Cauſe I each part's ſolidity muſt get, 

Both of the dry, in inches, and the wet. 

To help me out a friend gave me a line, 

That was divided in extream and mean: 

The N ſegment was the length o'th' ſide, 

Leſs baſe's breadth the other; he alſo ſaid, 

That baſe and fide an obtuſe angle making, 

Of juſt fiveſcore degrees (when 'twas taken) 

And this the fruſtum's whole 1 x I en 
ar 


Uſual dimenſions; which made me fret, rept d : 


I've loſt the line, and the taſk's too for me; 
Ladies Pray ſolve the ſame in your next diary. 


13 Qugſtion 
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V. Quaſtion 103, by Mr. Will Doidge.. 
Of you, fair ladies, I a favour ſue, | 
. *Tis your bright genius muſt reſolve it too. 
I in a garden have a piece of 8 
In oval form, the tranſverſe I have found 
Juſt fifteen feet, the conjugate was ten; 
An ordinate which cuts the tranſverſe length, 
From off the center juſt three feet two-tenth; 
Not rightly apply'd, but inclined laid, 
And ſev'nty-two degrees an angle made. 3 
What length each part is from the tranſverſe axe, 
Of you, bright wits, I with ſubmiſſion aſ. 


VI. 2ueſtion 04, by Mr. Tho. Williams. 


 Wand'ring Eneas, long with tempeſts toſt, 
Was thrown upon the famous Libyan coaſt, : 
Where mighty Carthage ſtood, and Dido queen, 
Late come from Tyrus with her ſlender train. 
This 1 town (a village late) they view,. 
Whilſt Tyrians do their daily taſk purſue, -- 
And dig foundations for their building maſters,. 
Hewing out and making fine pilaſters. 
One ftone among the reſt was fixed there, 
Of poliſh'd marble wrought, its baſe four - ſquare; 
Its curious ſhape was pyramidical, 4 
Its lofty height twice the diagonal! 
And whilſt Aneas view'd-this-finiſh'd ſtone, 
The maſon ſaid, Thou pious mighty fon 
Of old Anchyſes, by the foot *twas made, 
But being unmeaſur'd, I am ſtill unpaid; 
And muſt be ſo, unleſs ſome artiſt's fill, 
More than my own, that taſk for me fulſil. 
Its weight is juſt forty-erght tun complete; 
But how from thence to find its ſolid feet, 
I know not; but deſire that, aiding, you. 
Wou'd that and its dimenſions ſnew. 


_ 


The Prize Qugſtion. 


When brilliant wits the. ſplendid forms wou'd ſhew 


Of niceſt architecture to our vie; 
Nothing near home is worthy of their note, 
But all's fetch'd from thoſe kingdoms more remote, 


In, 


12}, 


* 
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Rome, Egypt, Italy, or ancient Greece, 
Is art's as well as nature's maſter - piece; 
Magnificent their turrets, 3 | 
Rearing above the clouds their lofty heads: 
Their putrid waters muſt be cryſtalline, - 
Their common pebbles orient pearls out-ſhine z 
Their verdant meads from pinching froſts be free'd, 
And never-fading blooms the trees o'erſpread. 
Thus the fantaſtic humours of the age | 
Delight themſelves, and all their thoughts engage 
To things of foreign growth, or antic mien, 
Neglecting what's more eaſy to be ſeen. 
from the heathen poets tales they tell, 
t proves a modern proper vehicle, 
To paſs the airy gilded phantom down, 
Pall'd with more worthy objects of their own, 
Strangely deprav'd ſuch fleeting fancies are, 
And like weak eyes diſtinguiſh nothing near 
Without their optic glaſſes; but from far 
Miſtake a lamp for Titan's riſing car. | 
Yet ſtately ſtructures thus deſcrib'd we prize, 
And much relent we ſhou'd-thoſe rules deſpiſe 
The Romans brought; and, in the Gothic way, 
Without a rule or order, art diſplay. f — 
But e we may behold 
Amongſt us buildings beautiful and old; 
Weſtminſter Abbey, and St. Peter's, York, - | + - 
mn het; e, Cambridge, admirable work; 
And, tho' leſs fam'd, as juſtly may admire, 
Amongſt the reſt, that noble lofty ſpire 
To the Botoners honour built in Coventry, J 
Second to none in ſprightly ſymmetry, 
Only o'er-top'd in height by Saliſbury. 
In ev'ry part it entertains the eye 
With ſtatuary work, and fine embroidery: 
Yet full of ftrength and grandeur, that it ſeems 
A geometric mean, twixt two extreams. 
And altho* mathematic inſtruments - 
furniſh with methods for its full extents ; 
Il here propoſe, from algebraic art, 
And from a theorem Euchd does impart, 
To find its height, without the help of thoſe, 
And freely tell the rule that I have choſe. 
An ancient houſe there ſtood in a low 1981 
Whoſe top's exactly level with the baſe, 
or ſteeple's bottom : then I take my ſtand 
"A diſtance off, but ſtill on lower land; 80 
i FE: 


5 - * . : : 2 A 
* ; = * 
4 : g 0 > 2 


* 
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* To th' houſe and ſpire I my eye confine,. 
* And find it runs directly in a line; 
„And diſtant from the foot along the ground, 
_ «© Two hundred and eighty- twofeettwo - tenths is found; 2322 
“ The horizontal line, from the houſe · top muſt be 
« Juſt the ſame numbers you 1'th* margin ſee.*_ * 228; 
© That from my eye to th' top, I do declare, 
* Added to th' higheſt perpendicular, 
& In feet theſe numbers will exactly give, 
Four cents, above ſeven hundred ſeventy-five. #577504 


1724. 
Paradoxes anſavered. 


| - | | 
Paradox 1 anfwer'd. 


I the place be eaſtward of the Levant, a ſhip may be car- Nuuve 
ried by an eaft wind round the globe to it; provided ſomeMgrq 
eaſt point be fix'd. Ja. Wylde. Or, where there is a violenMouer 
tide. Oedipus Sebaſtienſis. Tis meant the gulph of Florida Hutter 
2 Richards, T. Gill. But the quibble may lie in the wordlWcp - 

ape, for an eaſt wind may be beſt for carrying het out o mm 
an harbour to fail to a place on the eaſtern part of that iſland 
or continent, | 


Par. 2. Is meant the artificial globe and the hand index. I radi 


Par. 3. Water has its ſurface always of a ſpherical Ggore radi 
and that fartheſt from the earth's center is leaſt ſwelling oo ff 
and conſequently holds leaſt above the brim of the veſſel. Nuutio 


Par. 4. Sound being eMated in concentric circles, as 
ſtone falling into water moves it all round, fo that part of M/4o 


circle which touch'd one man's ear, could not touch another ry 
who cou'd not be. in the ſame individual ſpot of ground. hich ; 
| — | L whit 


— 
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| Queſtions anfwer'd. : 
* 1 The 99th Dreſtion anfover'd by Mr. Rich. 83 


As the rectangle of the radius and the foe of 20 30 : the 
rectangle of ay liges of 24% and 212 30 :: 3300 ; fur- 
longs :. half the breadth of the Boſphorus 11277764613 feet. 
5*04 The- whole breadth is 7515'1764 yards = 34 furlongs 35 yards 
= 4 miles 2 furl. 35 yards. Then (according to Sir Iſaac 
Newton) a wave runs thre' its breadth, hilſt a pendulum, 
whoſe length is equal to that breadth, oſcillates or vibrates 
once. A pendulum of 40 feet in length vibrates 1) 14642817 
times a minute. Conſequently he lam 68 5˙8 5 feet per mi- 
pute, From hence the time is 32“ 53“ x1” 52, 


The propoſer and ſome others give the anſwer 7518*7 yards, 
and the time 33 min. or 329039. 
II. Queſtion 


2˙2 


281 


[| 


* 
11 
3 


* „ ee 99. 
If C and D repreſent the two places of obſervation, and A B 
| half the breadth! of the Boſphorus : then we 
Cal have given all the angles and the line CD, to 0 a 


ſomeſſ end 4 B; viz. -£ C = 219/30" = half the firſt 
obſerved angle, AAS half the 


orida utter, Z DAC = 4 — £ £ C=) 29 zo, and 
worde = 5 furlongs = 3300 fret. ——Hence, by 

out oi mmon 579 3 | | 
iſland . CAD : CD: DA, and D 


radius : s. 5 : DA: AB; hence by com- oy 
punding theſe two proportions, Kc. | | 
men : CD: AB, les | 
that is B 

radius x s. 29 30 : s. 240 * s. 212 30 :: % | 
20 feet: half the breadth of the 6 as in the original 
Hution. 


Again, by the mature of 'pendutums We 39.3 : V:: I” 


I 
irt of /K . 1604/6 _ 

other 7 77 = a ſeconds, very a = the time in | 
d. bich a e of 40 feet makes one vibration, or == the time 


i which the wave or the ſwimmer moves 40 feet. And, conſe- 
þently, as 40 feet : 31“: : the whole diſtance ; time of frimmiog, 
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\ e ; ; N 
I. Quclion 100 anfver'd by Mr. John Topham, ls 


This r- is to be found in Philoſophical Tranſaction, M:; 
propoſed by Mr. Townley, with Mr, Collins's conſtructiom I. 
to all its caſes. From Edyſtone to Lizard 53*112 miles, ti: 
Start Point 17134, to Plymouth 14˙1 87. 

The queſtion: being ſome what curious, I ſhall here given 
the method of ſolving it. Becauſe an- two of the hooks th 
anſwering the rumbs given in the queſtion; exceed 180 de. na 
grees, the point where Edyſtone ſtands muſt fall within the L. 
triangle. Then if you ſuppoſe a circle to paſs thro” Lizard ple 
Edyſtone, and Start, and biſect the line between Lizard and 

| | A en Start, ta 


2 — — . . 
Th 3. I 
II. QuEsST1lON 100. 

Another mcthod of conſtruction and calculation may be thus. 1 6 
| Conſtruction. X 
With the three given diſtances, 60, yo, and 20, make the tri. and 
angle LPS, wherein P will be Ply- 5 ten 
mouth, L the Lizard, and & the Start. | 
Then if E be ſuppoſed to repreſent A 
the Edyſtone, the direction E being 1 
North, ES being E. by N. and E I 90 3 
being W. S. W. there will be known hi 
all the angles about the point E. L F3*0 
Hence, ſuppoſing PE produced to I, i ang! 
if on LS there be deſeribed the ſeg- - | Hen 
ment of a circle LES to contain the Edy 

given angle LES = 15'points or 

168? 45', and then there be made 


either the angle SLA = 9 points = 
ES, or the 'angle LAKE K 
6 points = £ AEL, LA or SA cut- Ac 


ting the circle in A; it is evident that E will be the point of inter- fon: 
ſection of AP: with the circle. pies 
Calculation, fequi 

1. Tn the triangle LPS, are given all the ſides, and of conſe If 
quence the angle P SL. 2. In the triangle A LS, are give! 41891 
LS, the L ASL (by conſtr.) and the ( A = the ſupplement o 2216 
L LES; to find SA. 3. In the triangle PSA, are givti baſe 
PS, SA, and ( S; to find Z PAS = Z SLE, and Z APS 
— 4. In the triangle LES, Are given the angles and the ſide N. 
LS; to find LE and ES. — 5. And, laſtly, in the trian gi fain's 
ID's 


PSE, are given the angles and the fide SP; to find PE. 
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statt, producing ſuch line through the center of that circle 
to the periphery, lines drawn from the point in the periphery 
to Lizard and Start, with the two lines from Edyſtone to 

Lizard, and from Ed yſtone to Start, will be a trapezia in- 
{crib'd in a circle, which according to 22 Euclid z, the two 
oppolite — taken together are equal to two right 
angles; conſequently the angle at the periphery is 11 x5”, 


inglez the complement to that at Edyſtone 168“ 43” given. In like 

0 de. manner, let a circle paſs through Plymouth, Edyltone, and 

n the Lizard, the angle at the peripher y will be 65 300, the com- 

zar! plement to the other rumb given, 1128 30%. Again, if from 

Jane the center of the firſt circle you draw lines to Lizard and 

Start start, the angle contain'd between them will be double to 
' that at the circumference, by 20 prop. Euclid 3, viz. 22“ zo“, 

nd in the other circle x35% Then, | 


3. 118 x5” : log. of 4 70 miles given:: radius: ſemi-diam, 
1 circle 179˙4. Alſo, 
4 67% zof : log. of 4 60 miles given: : radius: ſemi · diam. 
g circle 32˙47. | | 
Now there is given the two ſemi-diameters of the circles, 


ie tri· ¶ and the angle between them = 11638, to find the angle ſub- 
tended by the leſſer ſemi- diameter. a 


As ſum fides : difference_:: tang, I oppoſite angles: 
tang, of 4 the difference of the angles; which angle is 
8* 31“. Then radius: log; 179'3 :: 8. 8e 31: log. of 26˙5a; 
which doubled is the diſtance berwenk Edyſtone and Lizard 
53'04 miles. For the other two, there are 2 ſides, and an 
angle oppoſite to one of them, given, to find the other fide. 
Hence from Edyſtone to Plymouth is 14*33 3: miles, and from 


Us. 


ö Edyſtone to Start Point 1736. 


III. Queſtion 101 anfwer'd by Mr. Tapper. 


As radius: the ſecant of 50 :: ſemi · diam. earth: the 
ſemi-diam. and height of the mountain in one ſum. Sem. 
earth: s. 88 27 ; : laſt ſum : s. angle oppoſite 91® 47. Con- 
ſequently the angle at the center is known. | 


If the diameter of the earth be, as Norwood makes it» 
41899310 Engliſh feet, the mountain's height will be = 
1216'473 feet, the ſhip's diſtance 146288 miles, and from the 
baſe of the mountain on the arch of a great circle 12.726. 


N. B. The propoſer gives this anſwer, viz. The moun 
wins height 746 yards $, at 70 miles to a degree; the 
ip's diſtance 3 leagues 2 W But ſome others, accord- 
2 1 ing 


truſtum more the leſſer baſe; then axx S the area of leſſer 


— 
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ng to the difference of miles to a degree, 881 yards and 
3 leagues, &c.* 5 V 


+ IV. Queſtion 102 anſwer'd by the ſame. 
Let a='82847, the area of an otagon whoſe diameter is 2, 


S content of the fruſtum 5 = ine ice, c its coline, r = 
radius, x = diameter of leſſer baſe, y = the ſlant fide of the 


baſe, and the ſlant height = y x. Therefore y: — *:: m 
&: x by the nature of the line, tf 8-2 As 
| | EY And 
th 
$i — — — 1 
oY 4 
III. QUESTION nor. | by 


'The above original ſolution will be evident from this figure ; in 41 


which” C repreſents the center of the 
earth, AB the hill, S the ſhip, and 
AM a tangent to the earth directed to 
the riung moon. For, M being a right 
angle, and £ ACM = o, whote tan- 
geut is MA and ſecant 4C, it will be as 
radius: fee, . AGM ri CM: CA. 
| Again, the . SAC being = 882 
2“, and the ſides CS, CA known; we 
| thence find the third ſide AS = the 
diſtance of the ſhip from the top of the 
mountain; as alſo the, S CA, and 
conſequently the arch. & B the diſtance. 
of the ſhip from the bottom of the 
mountain. l 


IV. Qu ESTION 102. 
© The ſolution to this queſtion will perhaps appear a little elcarer 
thus. —— The ſlant fide being the greater part, and the diameter 
of the circle inſcribed in the leſs end the leſs part of a line di- 9 


5 53 . 5 . ; en 
vided in extreme and mean proportion; tlie meaning of which = 
is, that the greater part is a mean proportional between the leſs 2 


part and the whole, that is xx = x TY N = x3 + )), put- an 
ting x = the greater part or the ſlant height, and y = the leſs or 
the diameter of the circle in the leſs end. No from this quadratic WI, 5x 


— : 1 
equation is found y = Yi = ax, putting 4 = * — 
Now, the ſlant fide making an angle of 100% with the leſs end. a 
or of 809 with the greater, put.s and e for the, fine and cofine 0) th 


Vo? ; then 5x will be the altitude of the ſolid, and 6 x the half dif- 3 
1 | __ : ference 
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And yy — 29x +xx = yx. Hence y = 1's BAER 
And y - X = aan de. | 


As radius: 5 N:: 7 27 +20 25 = the half dif- 
ference of the breadths of the two baſes. And conſequently 
i + . = the breadth of the greater baſe = bx. 
Then the area of the greateſt baſe = abbxx, and the geo- 


724. 
and 


_ metrical mean area = . Then | 
and radius : 3 * * N „„ ee 1 


the fruſtum = 4x. And " multiplication we have 
18 dx xbb +b+x = C = 7 of the three areas multiplied 


by dx the height = mxxx, And hence x = f/ 2 


. in WM 47633534 inches. Then making the ſquare root of the area 
£ of the lefler baſe =, the greater = D, the height H. 


D By F. Painter. 
DD + Dae: x4H= 107707 75 the weepart. 107784˙57 
M dd D 


44 1H 1637 
+ Daz 51173 39 the dry part J 51637 07 


Breadth of leſſer baſe — , — ar 6338 6641 
Side of leſſer baſe — — — 172451 TW 


Breadth — .$ 650286 | 650720 
Side J greater bee , T7 48440 
Altitude — — — — .- 66/3410 6390 
Slant height — e eee 67 
4 7 4040 
my, 12 baſe — "14359531" } 543986 
ea ol Ugreater baſe — — 35032256 [ 350719 
V. Qucſlion 
— ference between the diameters of the two ends; and conſequently 
Ne a 2c or ax + acx = the diameter of the circle in the greater 
5 = bx, putting þ = a + 2c. Then, putting n for the 


leſs area of the octagon, the diameter of whoſe inſcribed circle is r, 
we ſhall have 242 x* and nb? x? for the areas of the two ends, 
and ub their mean proportional; hence the content will be 


Or 
. na? x2 nabx? þ3 & 
tic 1 N u e n 1 1 — A 64 = d, from 


ad, which is found x = 3 ny 2 qu mi oo Conſequently all 


ü the parts become known, and thenee the content of each hoof as in 
ace WM the original ſolution. - 13 b 
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* v. Queſtion x03 40 by Mr. T. Printer,” 


The length of the greater part of che e vin, and 
the leſſer 423. 


"T7 Mr, os ah 5*13416 and 4 20625. 


+ VI. Queſtion 104 anſwer's. 


A cubic inch of marble weighs 156 185 ounces e 
ſo the content of the pyramid is 6345729257 ſolid feet. The 
proportion of the fide of a ſquare. to its diagonal, is as 1 to 
1'4142. Multiply the ſolid content by 3, and divide the pro- 
duct by 2, gives 952782, which multiplied by the ſquare of 
14142 = 199936, gives 1906, vie cube root is 12˙3 19, 
the e. Divid e 952*78 by 12'31, gives 767 89, whole 
ſquare root 8* 768 is the ide of the rol ſought. | 

The 


AE. 2, E$TION 103. 


Let DD be the line cutting the nia A Bi in an ng of 
7 degrees at the point E; draw 
the perpendiculars D F. 

Put m = ſemi-tranſverſe, » = 
ſermi-conjugate, a = CE, s and 
c. = fine and coline . E 
520, and x = DE. -'Fhen - 
DF = x, EF = cx, and CF 
== cx; hence, by the na- 

. ture of the etlipſe, ma : n*.:4 
ma E cx * m- 4 cx: 
$242 =? N w_ 2 * —. ; this equation dub ms 
xx X 9282243 x = 215945; ls x = 1827 or 3 882 
the two- 5 required. 


a 4 


F * QVESTION 104, 


The content being found as in the original ſolution above, put 
it Sc, and x = the ſide of the ſquare baſe. Ihen xx = the area 
of the baſe, x2 = the diagonal, and 2x4/2 = the height. 

3 a2 £2, 


BY: | * : 
Hence the content e then x = Te = = the ſide 


| 1 3 +4 | 
of the baſe, and (ax4y/a=) y 24c = 24 3c the height. 


No 


24. 


ind 


e of 


71 5 0 af * * * 7 % 

5 4 18 * ” 6: 17 727 . ; 1 s 1 x E, © #4 . : * 
4 - © «+ F 4 ry * 5 : * 
/ s 1 
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PRE The Priz ze n, \anfuver'd 2 1. Painter. . 
$A 152 „ „ 


43 \ 4 * a 4 3 A > * N N „ — * 
% . . x * i * 2 o 


* 
. ” 6 
* 
19 6 : 
* 
% * * 
a» 
” ” 
1 
- „ 


put CA+CD = TL Fr 
AD =2822=4, AB 228˙7 =; 


Subſtitute 2 x = 14 — 4d, 


Which by the proceſs, in Ward's 72 
Math. Guide, p. 336, at the 2ult, Rep, 
you will have 


144 — 2343 + 44 xx - 2x ＋ xa ＋ f - 2 +a+ 
bb + aa Lane. ee 


2 
+% 


Which 


1 P12 A110 v. 
The 9 FE finding ther equation In he above original folu- 
tion, may be thus 
put 1 2 1 4-i0®} 1 5 2 AD, and „ 
height of the ſteeple; then 5 — 2 = CD. Draw D 2 perpendi- 
cular to CA produced in & ——Now, by right-angled triangles, 


BC = 4/bb + 22; and, by fimilar triangles, C B: CD 


$,— 2 
CA: C= = 1 TELE 
" BF + 1 VIZ — N ' / _ 
1 "IN 9 hence 2 80 — 04 
0 1 : 
= Ln " 


4d 425 + 8 „which equation reduced, * 244 written. 


for $5 — dd, we have 


_— +. .9,.. s 6] 
$a Pos he Ted, 
| e ＋ 3232 


40, which is the equation required. 
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Which being reduced by multiplication and tranſpoſition, 
will ſtand, — 55644 — 2x41 +25bba* +2x5a? — 2bbag | 
— bbrsaa — xxaa + 2bbx3a-=xxbb. In numbers, 
= $73376'72 44 + 484945075*246 a3 — 126569950746"798aa Ml; 
T 21131282571666'926 4 = 3551576300531368"689. If the 
terms be divided, it will ſtand, — 41 + 845'77 a? — 9 
220744848 aa + 368541 12˙9 a = 6192379528 ˙849. f 
From hence will be found à the height of the fteeple n 
310˙8 409 feet. )...... iS 
But if there had not happen'd a miſtake in the laſt line in t! 
rinting the queſtion, which ſhould be 755'c4, the anſwer tt 
Bad been zoo feet, the true height of Coventry ſpire, 28! al 
actually meaſur'd it both by lines and inſtruments, Sept. 26, 


A Letter to the Author. 
I, | | | 
I have oftentimes thought the compoſition of the enigmas 
and queſtions might be improved, and was therefore migh- 
tily —— to ſee in your laſt year's diary ſuch uſeful and 
neceſſary hints for the compoſing a proper enigma. But 1 have 
often privately complain'd that arithmetical queſtions have 
been very dubious and unintelligible; and therefore could 
"with ſome neceſſary directions were laid down; to guide per- 
ſons of a good mathematical genius to a proper way of di- 
verting their thoughts upon ſuch occaſions. And, 


x. The moſt natural method in anſwering the queſtions, 
Jhould be a little regarded in the compoſition. 


2. No queſtion that can be anſwer'd two ways ſhould be 
allowed of, which will neceſſarily lead ſome from the ex- 
pected anſwer. | A | 


„ 3. Nothing that is ver paradoxical, much leſs naturally 
impoſſible, and void of demonſtration, ſhould be put for an 
arithmerical | queſtion, a 0 


4. No ambiguous or doubtful words ſhould᷑ be uſed, but 
Juch as are plain and caſy to be underſtood. 


*. 


5. We 


ne in 
{wer 


t. 26, 
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We ſhould uſe.the ſame terms of art with the late and 
belt authors; or at leaſt dur terms and phraſes ſhould be ſo 
plain and eaſy, as thar none may be miltaken or deceived by- 
them : for I think it is much better and more improving, to 
invent e hob. ingenious than abſtruſe. Nor do I ſee any 
great benefit or difficulty in puzzling mankind, and racking 
their brains; nor is it neceffary, when there is ſuch an infi- 
rite variety in the. mathematics of pleaſant and profitable 
propoſitions. All kind of learning is difficult enough, eſpe- 
cially the mathematical, to take up the ſhort-interims of our 
time, Without being made more tedious and laborious 3 
therefore We ſhould make it our chief aim to facilitate and 
abridge it. e IEP LT OG TIuY 

13 T. FLETCHER, 


O the Eclipſes in 1724. 


1. Moon eclipſed; Monday, April 27, 8 morn. inviſible. 


2. Sun eclipſed on Monday the 11th of May, at half an 
hour after 6 in the evening, almoſt total, and viſible. This 
will be the greateſt eclipſe that will happen in England for 
theſe 50 years. | „ 


The general eclipſe (in reſpect to the meridian of London) 
begins at 52 minutes paſt 2; the central ſhadow enters on 
the earth in lat. 13“ 56', in long. 226 46; whence it pro- 
ceeds with a velocity of about 40 miles in a minute north- 
eaſtwards, along the weft ſea, and over California, Nova 
Granada, and the northern parts of America, toward Terra 
Arctica, and Hudſon's Bay, where it tends towards the eaſt, 
and paſſeth Terra Cunadenſis, by Nova Francia, the Gulph 
of St. Laurence to Newfoundland; then traverſes the north 
ſea to Europe, enters France about St. Malo, and proceeds 


long by Le Mans Blois, Bourges, and Challon-ſur-ſoane, 


and having paſs'd' through the north parts of Italy, by Ge- 
neva, and borders of Switzerland, over the Alps, by Palanza, 
Como, and Breſcia, it leaves the. earth between Mantua and 


Rovigo. © | 
7. Willingham. 


* 1 
9 
* 
1 ® 


Mr 
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Mr. 7:/:ph Smith, of Fleet in Lincolnſhire, from a geome- 
trical conſtruction and a calculation, ſends the following ac. 
count of the ſun's eclipſe at Holbeach: begins 5 h. 410, mid. 
6 h. 37“, end 7 h. 29%. At Stockholm in Sweden, begin 6h, 
51, mid. 7 h. 42“, ends 8 h. 277. Digits eclipſed 8 12 ſouth, 
At Bermudas in the Weſt Indies, begin. 12 h. 43”, mid. Th. 
437, ends 2 h. 33“. Digits 3 north. | | 


In lat. 2* 48” north long. 1329 30“ weſt, at 5h. 55", the 
eclipſe will begin at the ſun's riſing. Lat. 130 50” north long, 
2519 18“ welt from Holbeach, in the ſouth fea, the ſun will 


be centrally eclipſed as he riſeth.. 

Lat. 519 48 north long. 89 47 welt, at 11 h. 19, the ſun 
will be centrally eclipſed in the goth degree at Canada, or 
New France in America. 


In lat. 54. Jo. long. 82 477, part of Hudſon's Bay, the ſun 


will be centrally eclipſed in the meridian. 
In the lat. 45 16“ long. 11* 500, parts of Mantua in Italy, A 
the central eclipſe will end. In lat. 340 48” north long. 100 
31' welt, the Atlantic ocean near Gibraltar, the eclipſe 
+ 1 N 
© Eclip. 11 May, 1724, even. | Beg. | Mid. | End Dig. 3 
| 1 5 
By Aſtron, Carol. Forex V 38 VI 34 VII263 XI 31 
M. London 5 39 6 36723 [12 7 
Mr. Chattock Coventry V 326 29 7 23 12 0 
Dr. Halley London 5 39 VI 354 VII272J4— — ten 
Mr. Richards Exeter 5 25 6 18 | 7 11 | 12 2 h. 
Mr Smith Holbeach 5 41 6 37 | 7. 29 | 11 30 I 
J < LoORSON 5 38] 6 35 | 7 29 | 11 4; 1 
Mr. Willingham Myton Vork 5 360 6 30 7 22 | 11 5. 
Mr. Gill Worceſter | 5 3x] 6 27] 7 20 | 11 51 4 
Mx. Child Northampt. 5 40} 6 36 | 7 28 | 11 30 
4 Wilkams Oxon _ 16S $6798 c 
Mr. Warner Wellingbor. 5 39 6 36 | 7 29137“ 
Mr, Leadbetter London 5 396 36 |. 7 25 | II 45 


This eclipſe will not be total, but at the greateſt darknels 
there will be a ſmall thread of light on the upper part 0 
the ſun's body, juſt a 24th part of his diameter or breadth. Ml *t 
But ſome of the ſtars will be diſcern'd. The planets & in the 
ſouth-eaſt, & nearer the ſouth, and & on the lett-hand, the 
ſun a little higher. | - 


3, Moon 


— 


1 
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one. Ml 3 Moon eclipſed, October the 2rſt in the morning.“ 

8 ac- h. , | Leadb.| J. Paint. 
155 Ninnin gy Adraſtens calc, II 30| 2 1 3 33 
ban The middle at III 47 112 
L. e end at — | $5 V 4 - 24 7: 3.40 


Digits eclipſed north ITY, 711617 41 6 1 
4. Sun eclipſed, November 4, at IT at night, inviſible. 


Ong. . 8 on 
| Will | | N e 


* This eclipſe was obſerved thus: 
ſun | 1. At Comroon in Perſia by Mr. 928 Sanderſon. | 3 


The moon Per into he dark . or umbra of the _ 
taly, Wl at 11 min. 33 ſec. ven five, Ante Merten, 


. x0? 
lipte 2. At Rome by Blanchini. 7 
Temp. Ver. | "it | £ 
: h. m. s. 
ig. 3 15 40 Initium vmbre veræ. 
TIN [ a 50 "Fido umbræ veræ. 


7 3. At 2 by Job Baptiſt Carbone, and Dominico Capaſſa. 


temp. Ver, 
= k. m.' 
30 1 38 o Penumbra incipit eſſe ſenſibilis. 
47 1 47 45 Umbra incipit. 
5 4 20 36s PFinis eclipſis. 
51 4 28 o Deſinit penumbra ſpiſſior. 
30 | ; 
Na 4. Other heren in A He; taken from the Diary for the 
43 next year (1725). | | 
neſs | / Begin. Midd. End | Digits 
t of | h. m, 


h. 
.dth, Wl ft Wyken i in Warwickſhire — |- - | 6 3: 7 28-| 11 
the Mr. Lawry, Cornwall — - | 6 22 | 7 
the WM M. Tapper, Briſtol, continued ? 6 2s | 
in total darkneſs 11 m. — | | 
Mr, Child, ds Pagnel — |$40j6 35, - - | » 


- * 1 y * — 
5 1 '« 1 5 # J 

— ; ? : * 4 ©." 
- N # a 
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New Drueſttons. 
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e 5 


I. Queſtion 105, by. Mr. William. 


When fam'd Europa's ſon, Minos the juſt. 
Beſie d Megæra's tower with his hoſt, | 
Whoſe ſoun ing walls, moted around, did ſtand, 
Erected by Apollo's ſacred hand. 

This Niſus held, whoſe purple hair, tis ſaid, | 5 


+. 


Contain'd their ſafety, till it was betray'd 
* To Minos, by his daughter's am'rous aid. - 
For whilſt ſhe view'd-his-practis'd chivalry - + 
From off the tower, ſhe trembling thus did ſay: | 
« Inforc'd by love, this tower I intend, 
* To. render up, and give theſe wars an end. 
Did not Petrea's daughter, with like flame, 
« Venture like hazards for Amphitryo's name? 
% Then why ſhould Scylla leſs advent'rous prove? 
% Love conquers all things; all muſt yield to love.“ 
This ſaid (Pallas aſſiſting her) ſne made 
Of ropes a ladder, and by Cupid's aid Eh 
Convey'd it to her love upon the ſhore, -: 
Who it aſcends, and ſo he gain'd the tower. 
Now you'll expect, ſince I'm hiſtorian grown, 
The tower's height; and that may thus be known : 1 
For if 'tis multiply'd by * ninety-three, 93; feeti 
The breadth o'th* moat, and the product added be | 
To twice the ladder's length, twill make theſe feet, | 
Fourteen thouſand four hundred twenty-three, _ * 
; | „„ I 1443) 


II. Question ros, by Mr. John Richards. 


Being taking a glaſs with ſome friends of the town, f 
The exciſeman came in, whom we-aſk'd to ſit down; 
He did ſo, and as we did freely converſe, 5 J 
Our new friend began the following diſcourſe. 53M 
6 That ſpheroidal caſk (ſays he) on that ſtiller, 
© Is more artfully made than any i'th' cellar ; [| 
% For whether you work by Mr. Oughtred's canon, 1 
Or multiply the difference by ſeven-tenths (as is common 
© For us gaugers, when haſty, to do in the caſe) 2 
% T will 8 out the ſame equal cylinder's baſe. 4 
„The length of the caſk's forty inches five-tenths, . 
“ And nmety-erght gallons I make the contents.“ 2 


- 
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jp 1 IIARA 10 e ee . inquires ns many aum- 85 a 
1 bers, or to what year.it is propoſed to egntinue = 5 
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time there will be completed 2 or 3 volumes of the Ma- 
thema ics, and the fime of the Poetry, be ſides a ſmall one 


rately, as they are. paged. for which purpoſe in due time | | 
will be given proper hes, -Prefaces, Indexes, &c. t 755 


the:ſeveral compilers. of the Diary; .and it is to be heped, 
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The veſſel lay level, the bung being up, 
he liquor was eleven inches deep from the top. 
alk'd if he knew how to ullage the caſk, 
Mack, fir, ſays he, that's no very hard taſk. 
queſtion'd his {kill ; this nettled the gauger, 
Who preſently offer'd to lay me a wager, 
hat he'd tell to a ſpoonful the liquor's content: 

is done, ſir, (ſays I) for a crown to be ſpent. 
e conſulted ſuch authors as merit regard, 
or the ullaging part; as Hunt, Jones, and Ward. 
And having gone thro' with the whole operation; | 
found none of his methods would bear demonſtration: 
do demanding the crown, he refuſes to pay, 

ill I ſhew him a more mathematical way. 
ow for ſake of the gains, I'd ſoon do't if I could, 
But ſecing I cannot, I beg that you would. 


III. Qugſtion 107, by Mr. A. Naughley. 


Fair ladies, of you I muſt yet enquire 

ow the poll ſtood for the knights of our ſhire, 

re number of voices, as I have ſeen, 4 

gras five thouſand two hundred and nineteen, 
nich among four was juſt ſo divided, 

one the ſecond and third exceeded 

By twenty-two and fourſcore bating feven, 

he fourth by no more than fixſcore and ten: 

hen how many votes had each candidate; 

ou can't in finding much trouble your pate, : 

But yet I'd have a general rule for that. 


w. %% 108, by Mr. Richard Whitehead. 


Suppoſe four brothers repreſented be 
By theſe four letters, 4, B, C, and D; 
ad each of them unequally to ſhare 
OY field, in form triangular ; : 

wo ſhorteſt ſides of which the page does ſhow 27 
But for its baſe, it's what I do not know. ; | a 718 
in oblong does poſſeſs the middle ſpace, 
ouch'd by two ſides, and lying on the baſe, 
Whoſe length in perches is in margin ſeen, 

ind its breadth, or height, is juſt eighteen : 
he other ſhares do in each angle lie, 

nd their contents are what you're to deſery. 5 
Diary Mathem. Z C takes 
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takes the oblong, being the greateſt ſpace ; 
z takes the _ oppofite the baſe ;. / 
A's on the left, D's on the right does fall; 1 

He being youngeſt, had the leaſt of all. j 
1, whe have ever loving prov'd and true, A 
Do for your anſwer, ladies, humbly ſee. H 
| DES B 

Fi 


V. Queſtion 109, by Mr. Wm. Doidge. 


One ſummer evening, as I walk'd alone, 
T heard-a damſel making piteous moan : 
J aſk'd this fair the cauſe of ſo much grief, 
If I cou'd give her troubled mind relief. 
With fighs.and-tears ſhe did her caſe explain; 
Oh! cruel love's the cauſe of all my pain. 
© A ſpark, in whom external beauty ſhin'd, 
© Hath won my heart, hath ſtole away my mind: 
© That we ſhou'd wed my father gave conſent; 
© To live in joys and pleaſures permanent. . 
But ah! that happy day it muſt not be, 
* Till this equation * and my age agree. 
© All ways we've try'd, but all our labour's vain, 
© To know my age, and cure me of my pain. 
< © Ceaſc, ceaſe, fair maid, 2 mournful tears, (ſaid I) 
© To the ingenious ladies I'll apply, 
© Whoſe ſkill in figures” ſeen 'th' diary.” 
Ladies, conſider love's tormenting pain, 
Leave not this fair one longer to complain: 
Tell her what age ſhe will be made a bride, 
When ſhe'll be happy by her lover's ſide. - 


5 3 
aA aaa — Maas 
* — = 4 = her age. 


VI. Queſtian 110, by Mr. George Brown. 


Upon the northern ſeas, where boiſt'rous ſtorms did riſe, 
And darkſome clouds obſcur'd the azure ſkies, 
And from our ſight all its celeſtial bodies ſkreen, 
That day or — to us could not be ſeen. 
During which time, our gallant ſhip was toſs d 
*Midft rocks and ſands, each minute caſt for loſt, 
Where every billow did preſent a grave, 
And death triumphant rode on ev'ry wave. 
When in the . of ſorrow, fear, or doubt, 
The ſtorm allay d; and to our joy bright Sol look*d = 1 a 
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Whoſe altitude was taken in the heav'n, | 
And prov'd thirty-nine degrees, and minutes ſev'n. 
The calm continu'd, and in that very place 
We ſtay'd an hour and fifty minutes ſpace; 
And then bright Phoebus ſmil'd on us once more, | 
His altitude again we did explore. 55* 57” 
By our accounts, we found that very day 
Fell out exactly on the tenth of May. 
Now, ladies fair, whoſe wits are ripe at will, 
In this diſtreſs, I pray exert your ſkill; 
And from what here is found, gave me, I pray, 
The latitude 0'th* ſhip, and hours 0'th' day. 


The Prize Queſtion, by Adraſtea,. 


Whep poets feign Atlas the world cou'd bear, 
And giant great Goliah wield the ſpear : 
Prodigious' bulk ! And Archimedes move, 
With his machine, the lofty ſeat of Jove. 
We ſtand amaz'd, when they ſuch things rehearſe; 
About the vaſt expanſe o'th' univerfe. 
Geographers do little leſs pretend 
) The faults and errors in the globe to mend: 
| Will all its parts, ſeas, creeks, and bays unravel, - 
Tho'.they no farther than their garrets travel. 
rn one county meaſur'd over, 
I's hard enough all parts for to diſcover; 
With curious theorms by old Euclid ſnown, 
And inſtruments as heretofore unknown. 
At the interſection of two Roman ways, 
Cut thro' this kingdom in their Cæſars days, 
And by them nam d the Watling- ſtreet and Foſſe; 
There ſtood Bennones, which now we: call High Croſs, » 
From thence (nearly) in a ſtraight line I come 
Unto Dove Bridge, or fam'd Tripont:um ; 
Bearing almoſt ſouth eaſt by ſouth : The whole 
"iſe Was juſt eight mile, one furlong, and five pole. 
o Eathorpe I perambulating go, 
The line is perpendicular I know; 
But turns and windings, till the Foſſe I met, 
Will not its horizontal diſtance get. 
In a (traight line the Foſſe I meaſur'd, till 
reach d a tumulus call'd Brinklow-hill : 
Deſigning once again High Croſs to view, 7 


and by my clock-work found I'd meaſur'd true, 
light miles, ſeven furlongs, and poles twenty-two : 


t: : 
Z 2 Tripon- 


Whol 
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Tripontium then was juſt within my fight, 
A line drawn to it made an angle right : 

With this perpend. and what before I've ſhown, 
The triangle compleatly may be known. 

From Tripontium the river Avon I ſurvey'd, 
Which many curious turns and windings made, 
Cloſe by ſtands Newbold, eminently high, 
Whence thoſe three places mention'd I cou'd ſpy : 
*Twixt firſt and ſecond, the angles eighty-eight, 
Fifteen : Eathorpe from the bridge call'd Dove, 880 150 
One hundred forty-nine, and forty-five did prove. 149 45 
From Eathorpe' to Bennones, of conſequence | 
One hundred twenty-two degrees : From hence 
I cou'd adjuif the diſtance to each place, 
And tell if Avon truly meaſur'd was. 

This to Geodeſian's ſeldom known; _ 

Now tell the theorems by which they're ſhown. 


122 © 


3 


1725. 
Jueſtions anſwer d. 
* I, Queſtion 105 anſwerd by Mr. John Painter. 
ET b=93, c = ladder's length, a = tower's height, 


Then is ab + 2c = 14423 per queſtion, and aa +59 
= cc, 47 Euc. 1. There will ariſe this ambiguous equation 


a=Eid +yY/:idd—z = 1512688 the tower's height; and 
the ladder's length = 177" 57. 
| | II. Question 


— 


* I QUESTION 105. 


The ladder being the hypothenuſe of a right-angled triangle, 
whoſe baſe is the breadth of the mote, and perpendicular the 
height of the tower; if b be put = 93 the breadth of the mote, 


— 


and x = the height of the tower, we ſhall have 4/Þ* + x* = 


the ladder; and then bx + 24/6b* + x* = 14423 = by the 
queſtion; which equation being reduced and a put = 5 — 4, e 
be — 24/ab* + c? | Sala 

f 1 


— F 


have &à = — 


— — 


T. 


15 
45 


l 
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* II. Queſtion 106 anſwer'd by Mr. John Knipe. 


The bung diam. 3211 52 0 inches for 12 ; inches for- 
The hea diam. 23*3168 J ale gall. C 21103 3 wane gall. . 


: .. (32672 28018 dry. 
The ullage Wine gall. —_— ; Ale gall. 12 wet, 


The ſame. anſwer'd by Mr. Rich. Tapper. 


Let Har the head diameter, B = bung, D the difference 
BB + {H 9 
B— H. By Mr. Oughtred's theorem 2 ; 
the diameter of an equal cylinder. 


But * 


II. Qu'zESTION 106. 


putting q and þ for the bung and head diameters ; by Oughtred's '* 
een 


bod mentioned in the queſtion) Dre, 


from this equation is found 5 = 5 23 355 that is the bung and head 


diameters are exactly in oi 7 73 tO 53. — Now let 732 
and 53 2 be the two diameters; then, ſuppoſing the content 98 


2 X 7 * * 21* > 3 
ale gallons, L 4 175 : X. 40'S =: 38; hende 2 = : 


5 2 4399361, and conſequently the two 
40'S X 2.732 + 53 * | | 
Gameters 32 and 532 are 32*r1535 and 23'3166z. 
Then for the ullage of the caſk, it may be truly found by the 
wie in Cor. 2 page 290 Menfuration- Or, to uſe the approzima-*- 


ting rule given at page 545 of the ſame, gf 342 5185 * 
lhe circular ——_ anſwering to this quotient is *2 3785866; ther x 
13785866 X —— 4 = = 29'68 gallons = the ullage nearly. 


2 3 
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But, 73 +*3H = the diameter of the equal cylinder per 
queſtion; by idvolution, tranſpoſfitfon, and diviſion, we have 


BB - up =— AHH, id HH — HB = 
53 33 | FS 
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— 33. Hence B = 2 H; and H= A. 
73 | SS 5 73 


Wherefore it will be as 53 : 73 :: H: B, and the con- 
trary, univerſally: and the diameters 21*103 and 29'c66 for 
wine gallons, or 23'316 and 32115 for ale. 


Let x = difference of the wet and dry inches, þ = & bung 
diameter. Then 24/ 6b — x x = the breadth of the ſur face 
of the liquor in the middle of the caſk; and multiplying 


"2 : x3 x5 x 7 5x9 
by x, the fluent will bezbx—— „.. 


E &c, = the area of the middle ſegment of a circle to the 
radius 6, and the chord lines diſtance from the center in the 
bung diameter x. | 


Now to find the length of the radius at any diſtance from 
the bung diameter : | | 

Let a = + length of the ſpheraid, / = I length of the 
caſk, þ = head diameter. Then aa : bb :: a+! x a—! 
(aa - 14): bh, hence aahbh = aabb—/1lbb; put c = 


$6 — þþ, then aa = 29 . Let z= the diſtance of the circle 


from the bung diameter whoſe radius is ſought. Then —, 


33 2:4 = EXE; Ebb — e 


_ 
dius ; which rais'd to the & power, it will give the radius = 
2 X on gn on gt 
„e ͤ ' aa857 /* - ag669/"* 
&c. which rais'd to its ſeveral powers, and ſubſtituted in 
the room of 5, it will give the area. The ſeries multi- 
lied by the fluxion of z, gives the ſolidity or quantity of 
iquor. Then find the fluent of each term, and let g, 
the ſeries will ſhew + of the difference of the wet and dry 
parts; or, if / = the whole length, gives the 4 difference, 
which added or ſubtracted with the contents, ſhews the 
quantity of liquor in the caſk, 65*5541 vacuity, 324458 

wine gallons, 


= the ſquare of the ra- 


III. 2ueſiion 
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* III. Queſtion r07 anſwer'd by Sylvia. 

The ſura of any whole quantity and the exceſſes of its 
greateſt part above each of the other, being divided by the 
number of parts, gives the greateſt, and thereby all the 
other parts. Hence the firſt had 1361, the ſecond 1339, the 
third 1288, and fourth 1231 votes. ; 


+ IV. Qucſtion 108 anſwer'd by Mr. A. Naughley. 
Let 6 = 65's perches, c = 52'16, 4 = 46˙8, p = 18s 
a, e, o, u, y.. = ſeveral ſegments of the lines in the triangle. 
Then ee — yy = uu, aa — dd + 2dy — yy = 4 u, 
C —2c8+ee—00 = PP, by 47 Euc. 13 met: 6: 4, 
by 2 Euc. 6; and o +9 :c:: y: e, by 4 Euc. 6: whence 


. . 2600 — 
this equation = * Veen n 
. "x _— — 


dd = 20779612, which reduced and extracted, gives 72 

28'32; conſequently @ = 3536, 0. = 1563, y=18'56, u= 

21'39, and the whole baſe 86.539. | | 

3 1. 45; A. R. P. . : A. R. P. 
4's ſhare = n_n6 |. C's ſhare = 3 1 

B's —— = 3 o 20 | D's — = © 3 2x 

| V. Question 


nd. 


— — 


| III. QUESTION 107. » 1 

The rule mentioned in the original ſolution above, is thus diſ- 
covered : Let the ſum 5 be divided into » parts, of which: the 
differences between the greateſt and each of the reſt are a, b, c, d, 
Kc. Then if x be the greateſt, x — 4, x—b, x —c, d, &c. 
will be the others; and their ſum x + x—a + x—b+$—Z 
+ x—4d &c. or nx —a—b—c— 4 &. = s; hence nx = 


5+ m, putting m for the ſum of the differences, and x = — 
: | 85 1 
= the greateſt; which is the rule. 


| + .QuEesTION 108. 

The original ſolution may be explained by this figure, in which 
EFGD is the rectangle inſcribed in 
the propoſed triangle A BC, and BH 25 7 


9 
perpendicular to AC; then the nota- PP. de | 
tion makes = AB, c= BC, d= 
FG, and p=EF; alſo a=FB, £2 IDE 2 
e=BG, o= DC, »w = BI, andy = whe Ne 
GI = DH; and hence the equa- | 
tions and proportions in the ſolution: A: i. , 1 hh: $1 


ue evident. | But 


— 
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N. . 109 anſwer'd by Mr. Tapper. 
Given * 47 = 4˙962 4 = ba to find a. Let xt = = 


1 8 
a; then x1 = aaa, and x1 = aa, alſo x3. * 1 2 
zx, which when contracted is x9 — x* = x, and by 
tranſpoſition and diviſion x5 — kx = 1. Here x will b 
found = 1*7425615449 +, and x = a = 279981125 = 
27 years, 364 ade 13 hours'and J fre, or 28 years . 


+ VI. Drei 110 anſfwer'd by Mr. Nat. Browne. 


The latitude 46 33', tbe hours 8 h. 24 m. and 10h. 15 m. 
Meh © The 


„ 


w 


— - 


N 8 


1725. 


* — 


—_— 


— 


But the ſolution will be ſimpler thus: Put ö, c, d, and P. for A B, 
Bc, FG, and G D reſpectively, as in the original ſolution; aud 
A 


B 
12 Fe = FT = and hence ds = AC, and BG = 
8 


Then dx : b þc :t bc: 77 = AH — HC; benee 


CcH= . ; and then BH* = 

| 2 2d x | 24x 
| ddxx—bb+c 4357-422 — 212 7 
Ao = 5 


by putting n for b* + c. Again, CG : GD :: CB : BH 
S 44 — d* x2 — m2)* __ þx if 

— Conſequently * — = 
Fre which. equation x is found = 1'85 nearly, and hence the 
other quantities all become known. 


+ VI. QUESTION 110. 


Here are given two obſerved altitudes of the ſun (ſuppoſed to 
be freed from the errors of refraction), with the (ſuppoſed) true 
interval of time between the obſervations, as alfo the declination of 
the ſun; to find the latitude and true times of obſervation. It is 
admitted that the watch or time-keeper may- be too faſt or too 
flow, but yet however it is ſuppoſed to go true for the in- 
terval of time between the obſervations. The declination for the 
ſuppoſed middle true time between the times of obſervation, may 
be uſed for the common declination at both times, unleſs the 
interval of time be great; but if this he thought not ſufficiently 
accurate, let the declinations be taken for the two ſuppoſed true 

times themſelves, and uſed in the calculation. _ 


TH 
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The Prize Queſtion anſwer'd. 


In the firſt part of the _ A 
there is given in a right-angled tri-— 
angle 4B C, the cathetus A , and N 
the alternate ſegment of the hypo- 
thenuſe CD, (made by a perpendi- 
cular B D, let fall from the right D 
angle;) to find the other ſegment 
DA. Put c = 4B, b=CD, and 
there will ariſe this theorem, a = 
ec +366 — Ib = 481903, and 
by 47 Euc. r, the baſe = 110836, 
the perpendicular DB = 6'55; which 
compleats the triangle. 


CF 


Then 

6 Conſtruction. | 

On a proper plane, as a primitive, deſcribe the triangle OO. 
making © P, OP equal to the co-declina- ” 


tions for the two times, and the angle at 
P equal to the given interval of time; 
then will Pu be the pole, and O, O the 
places of the ſun at the firſt and ſecond 
obſcrvations. Again, about the poles 
O, O deicribe two circles. at the diſtance 
of the two obſerved co-altitudes and in- 
terſecting in Z the zenith of the place. 
Then a great circle deſcribed through P, Z 
will be the meridian, the arc PZ = the 
co-latitude, and the angles ZPO, ZPO the meaſures of the 
times required, "IT 


- 


Calculation. 


Drawing the great circles Z 0, Z O. In the triangle O O are 

ziven the two fides © P, © P equal the two co-declinations, and 
the included . PO = the interval of time; to find O © and 
and the . OP. Then in the triangle 0 Z O, are known the 
three ſides; to find the OZ; which taken from the £ 0 © P; 
there remains the £ Z© P. Laſtly, in the triangle Z OP, are 
known the two ſides Z O, OP, and included 7 ZO; to find 
the ſide P Z the latitude, and the . Z PO the time for the firſt 
obſervation from noon ; from which taking the given difference 
4-4 ©, there remains the time of the ſecond obſervation front 
oO. i 
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Then from E where Newbold ſtands, there is given the 
. AEB 88 15'; BE C 1499 4; and CEA i229. To 
find the diſtances EA, EB, EC, and E D. And here we 
mult note, as in the anſwer to queſtion 100, that as ary 
two of the angles given,. together exceed 180 degrees, the 
you, where Newbold ſtands will. fall within the triangle 


Now if you ſuppoſe a circle to paſs through C Eathorpe, 
E Newbold, l B Tripontium, and biſect- the line C, 
producing that biſection through the center of the circle, it 
will cut the periphery in- a point, from whence lines drawn 
to g and C, will compleat a tripezia inſcrib'd.in a circle; 
Which by 22 Euc. 3, — the two oppoſite angles taken to- 

gether equal to two right angles: oy the angle at the 
periphery will be 30® 15%. In like manner proceed with the 
$3 points EB, and the angle at the periphery will be 91% 45', 
Then if from the center of the firſt circle you draw hnes 
to B and C, the angle contained between them will, by 
20 Euc. 3, be double to that at the circumference, viz. 69% 
30', and in the other circle it will be 1830 300. 


But it will be needleſs to explain the matter any farther, 


having already, in the laſt year's diary, given as clear a 
demonſtration as could: be, without a large ſcheme that 
would admit of. all thoſe lines and circles requiſite-thereto; 
what remains being purely trigonometrical, from whence I 
have deduced this followig anſwer... 
g Tapper. 
5 | M. F. P. M. F. P. 
_ From High Croſs to Tripontium 4B} 8 15815 
Given — Eathorpe to Brinklow ICD| 8 7.22 8 722 
| To complete the triangle — | 13 
Brinklow to High Croſs D044 622046 27 
Tripontium to Eathorpe Chr o 321 0 29 
Brinklow to Tripontium 19516 416 6 420 
Eathorpe to Bennones A [13 6 4113 6 J 


_—_ Croſs: pF 7 424 7 426 
ripontium 2 32 2132 1 
Newbold to  Eathorpe £C|8 11608 111 

Brinklow ED| 4 x 16| 4 1 20 


Mr. Rich. Tapper anſwers in the manner following. 
Let a=the diſtance of Tripontium and Eathorpe; c = the 
diſtance of Tripontium and High Croſs = 2605 poles; = 
the diſtance of Brinklow from Eathorpe = 2862 poles; then 


a =N ccnn + 4 14\* — 4 nn = 35499109 poles; which 

eall d. Let s.= fine of 30% 15'; n its coſine, or fine of 

14945; 2 = the line of 889 15“, x its coſine, 1 = radius. 
e | Imagine 
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Imagine the line which joins Newbold and Tripontium to 
be extended through the foſſe, and a perpendicular let fall 
from Eathorpe upon it; alſo a perpendicular from High 


Croſs upon the ſaid line. Then 4: :: a: 7 = the ſine 
of the angle made by the lines which join Tripontium and 
Newbold, and Tripontium and Eathorpe, r : 2 :: = 2 88 


the length of the firſt perpendicular, 1: d::m: ma= 
the diſtance from Newbold to the place where the ſaid per- 


pendicular cuts the extended line; and /dd — aass — ma 
= the diſtance of Newbold from Tripontium, by 47 Euc. 1. 


Now — = the coſine of 7 Then, z : 4 
7 — : —vdd — aa, = the diſtance from 


Newbold to High Croſs; 1: 7 2201 — = the diſtance 
from Tripontium to the proce where the perpendicular from 


High.Croſs would .cut the line between Newbold and Tri- 


pontium, and 1: £ : ae 7 — aa = 


the perp. alſo 2: 7 as:: «: —vdd—r5as 


= the diſtance of the perpendicular from Newbold. Hence 


this equation, x — 77 Xy/dd—i5aa=mamb+ > which 


CX 
| ono 
reduced gives this theorem a = 


= 26127383 poles *® 2. E. J. 


- 


* The PRIZE QUESTION, 
This queſtion will be conſtructed thus: 
Conſtruction. 


In the firſt place we have given, in a right-angled triangle, 
one leg A B, and the alternate ſegment CD of the hypothenuſe 
made by the perpendicular BD ; and the triangle will be con- 
ſtructed as queſtion 28 page 84. Again, the point E, where the 
three lines AE, BE, CE make given angles with each other, will 
be determined as in queſtion 100 page 242. 3 : 


wa, 
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Of the Eclipſes in 1725. 


There will be fix eclipſes this year: Four times will the 
moon's dark body interpoſe between the ſun and earth, and 
hide his face; and twice will the earth interpoſe, and hinder 
the ſun from enlightening the moon : but of theſe only one 
of the moon will fall upon our part of the globe. 


. Sun eclipſed, the 2d of April, at 2 in the morning, 
inviſible. ; f 


2. Moon eclipſed, the 16th of April, at 9 morning, invilible, 
3. Sun eclipſed, 1ſt of May, at 10 forenoon, inviſible, 
4. Sun eclipſed, 25th of September, at 7 morning, inviſible, 


5. Moon eclipſed, on Sunday the roth day of October, at 
7 o'clock in the evening, total and vifible,* | | 


Begin Begin Midd End | End [Dura] Dig. 
2 h. m. tot. d. total | 
Aſtronom. Coventry |V 10|VI 7|VI 56|VI14.13 42213 32121 56 
Chattock, London | 1306 127 a| 7 50 5513 41122 33 
Child, Newport 5 28|6 26|7 148 213 5983 32/2136 
*Turner, Hull 5 15 6 9 6 55177 4:18 36/3 20! 
Leadbetter, London 5 296 27,7 15] 8 21g 13 32/27 36 
Sparrow, Nottingham 5 5116 46 53l 7 438 413 35/22 


6. Sun eclipſed, 24th of October, at xx at night, inviſible. 


New] 


* 'This eclipſe was obſerved 


1. At Albano by S. Fr. Blanchini, 


m 


20 Emerſon 
25 The End. 


© 00S = 


43 Tota' Immerſion, 


2. At Briſtol by Jer. Burroughs, Eſq. 


App. Time 
„ 


7 
8 


p48 
29 30 End. 


20 Emerſion or 


beginning of licht. 


25. 
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New, Quęſtions. 


I. Queſtion 11 1, by Mr. Rich. Whitehead. 


In ſome company lately, mathematical fellows, 
By the {ide of a pond which flow'd hard by an alehouſe, 
began to be pert with my angles and ſquares, 
With my areas, my baſes, my cones, and my ſpheres ; 
For to talk of old Euclid, you muſt know I am prone, 
And when out of his elements, am out of my own;) 
When ſays one that ſat next me, hold, prithee a word, 
Il hold you ten ſhillings for the good of this board, 
You don't tell me how far croſs the water 'tis wide, 
From the place where we ſtand to that tree on this ſide, : 
And what ſpace does each of theſe objects divide. 
From the boat which now lies on the oppoſite ſhore, 
With my ſquare and a line (for they'd grant me no more) 
I meaſur'd in yards, as by figures you lee, "> L478 
From beyond the ſaid houſe, ſtrait with it and the tree. 
Then ſquare from this line I immediately went, 
Or a right angle made, the page ſhews the content, 475 
Till the boat and the tree were exact in one line; 
Then I meaſur'd five hundred yards ſeventy and nine, 579 
Quite up to the boat! then I, ſtrait with ho houſe, 
From the tree meaſur'd yards, as the page fairly ſhews; 259 
The meaſure took ſquare from thence you mult note, 5074 
Till Id brought the ſaid houſe in a line with the boat: 
Then up to the boat to make matters more clear, | 
i meaſur'd thoſe yards which in margin appear. 674% 
To finiſh my working, what made me the quicker, 
Was, I thought I cou'dexlo't, and make ſure of the liquor; 
But my boaſted rules fail'd me, nor with all my deep fearches 
Cou'd I find out the diſtance, with its roods and the perches. 
So ladies, I beg, for you're nice at diſcerning, k 
You'd untie this hard knot, which has puzzl'd my learning. 


II. Pueflion 112, by Mr. Tho. Dod. 


A wretch who ſcorn'd to uſe th' appointed means 
Heav'n's bliſsful courts to reach, on's own thus leans ; 
Who, by mechanic art, a ladder rais'd 
So high, it almoſt all mankind amaz'd. 

Thus Jacob did, ſays he, and why may'nt I 
Scale heav'n as well as he? at leaſt TI try. 

Wrapp'd in the clouds his head ſecurely lies, 
And ſeems inviron'd with the azure ſkies; 
Aa - 1 From 
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And tell them how to 
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From which, 'tis ſaid, a fire-ball falling down, 
Let off a cannon at the baſe, whoſe ſound 
Approach'd the ear at top in the ſame time 


The fire-ball tell from ladder ſo ſublime. 
Tell me, ye fair, if he to heav'n was got, 


1725 


N. 


Or how far ſoaring from this earthly. ſpot. 


III. Queſtion 113, by Mr. Tho. Grant. 


A father, dying, left three daughters fair, 
To whom he gave five thouſand pounds a year, 
On ſuch conditions as did them engage 
To have their ſhares proportion'd to their age; 
But of their ages all thai can be known, : 
To effect the purpoſe is here under ſhown, 

If to each daughter's age when ſquared you 

Add the rectangle of the other two, ; 

Theſe * numbers will expoſe themſelves to view. 
Now ladies fair, I ny exert your ſkill, 

atisfy the will. 


* 1000, 980, 920. 


- 


IV. Question 114, by Mr. Chriſt, Maſon. 


When mighty Jove this world immenſe did frame, 
And beauteous form from dark confuſiun came, 
No ſooner he his fiat did diſplay, 
But the crude maſs of atoms all obey ; 
Each to their center with full ſpeed did haſte, 
And dawning light peep'd o'er the gloomy waſte : 
Then boundleſs zther its expanſion made, 
And the foundations of the heavens were laid. 
For homogeneous matter was compact, 


And earthly atoms into form did act: 


- See with ſurprize the heav'oly bodies move, 


The humid vapours into ſeas were made, 

Which did the borders of the earth invade. 

The groſſer air around em both was ſpread, 
Like a ſoft cov' ring to a nuptial bed. 

Plants, fruits, and flow'rs receiv'd their genial birth, 
And ſprung with vigour from the pregnant earth. 
Then ſtraight was huſh'd the elemental wars, 

And formed thence ſun, moon, and twinkling ſtars; 
Then fiſh, and fowl, and beaſts for food or prey; 
And laſtly man the whole for to ſurvey. 

To contemplate and caſt his eyes abave, 


And 


nd 
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And with delight the wand'ring planets trace, 
Which thro? the zodiac move from place to place: 
Their motions and their magnitudes compare, 


And thence conclude how uniform they are; 


How ev'ry one keeps in their proper ſphere, 
And not, like mankind, ſtrive to interfere. 

But ere our thoughts an aerial journey take, 
Firſt let em here a ſuppoſition make; | 
That if a ball upon the earth ſhould weigh 
Ten pounds in troy, and then cou'd it convey 
To th' ſurface of each planetary ſphere; 


] pray unfold what weight it wou'd be there ? 


V. Qucſlion 115, by Mr. Bernard Annely. 


Once on a lofty hill, whence ev'ry where 


Around a glorious proſpect did appear; 


There many fair and wond'rous works diſplay'd, 
Of art and nature exquiſitely made: "2 

Amidſt the various beauteous objects, I, 

From far, a ſtately fabric did clpy, | 
Rais'd on fair ground, that level ſtood with me: 

Its height, I found, one hundred foot want three. 
That time the ſun, going down, came in a line 
Streight with the houſe and me; in height 'twas then 
An hour's half quarter; by which the time did prove 
Exact ſeven hours, and minutes fifty-five.” . 
This on the firſt of June. Then, ladies, ſhew 

The diſtance of the building to our view? 


VI. Queſlion 116, by Mr. John Simmons, 


That is by water compals'd round: 
This by my paces I have found. 

That the ſum of each fide and end, 
If to the diagonal be join'd, | 
Their, total makes juſt half a mile. 
I've purchaſed this cloſe (or iſle) ; 
And muft for it give, by bargain, 


An oblong cloſe of meadow ground, J ? 


For each ſquare yard, a penny farthing ; 


But know not what is the whole ſum, 
Which is the main thing to be known. 
There's one 1 aſk*'d knew well enough. 
An old geodeſian gruff, 

—_ - Tha 
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That lately did the ſame ſurvey: 


- 
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Without large fees, no more he d ſay 
Than this, Leſs ſides or ends are in extreme 
* Ratio; and the diagonal's the mean | 
* Or greater ſegment, and each fide a mean to them. 
© With theſe hints you may find the anſwer, 
I'm very buſy—pray be gone, fir.” 
Ladies, the ſides and purchaſe pray declare 
In your diary, the next year: 
Nor care a iig for the ſurveyor. 


The Prize Queſtion. 


With what vaſt ſpeed have all improvements tun 


IThro' all the ages ſince the arts begun, 


Euclid's collections, full twenty centuries ſince, 
Their mathematic knowledge may evince: 


Archimedes the next age did produce, 


Excelling all, was born in Syracuſe: 

From him geom'try did much light receive: 

Riſe of the globes and ſpheres to him they give: 

The ſilver mix'd with gold in H:tero's crown, 

By ſtatic art, he made the workman own. 

Said, If he engine-footing had, cou'd move, 

By force of ſcrews, the mighty ſeat of Jove ! Let 
When Marcellus laid ſiege to Syracuſe, 

The Romans ſuffer'd, by his engine's uſe 

In throwing ſtones ; which ſhow'red from the ſky, 


Like thunderbolts, the Romans to annoy. 


But that great Roman ſoul ſtrict orders gave and 

In ſtorm and plunder, Archimedes to ſave. put 

But, curſed fate ! by common ſoldier's hand 'F 
„ 


He's kill'd, whilſt poring on his ſchemes in ſand. 
What mathematics ſuffer'd by ſuch blow, 

Ah fruitful brain! ſtill ages want to know. 
By curious theorems, he the diſtance kite 


To the enemy, where the ſtones he threw: 


Who viewing from a corner of the wall, 
Which there run ſtraight, (an acute angle call) 
Along the wall four hundred yards he pac'd, 
Where he the warlike thund'ring engine plac'd: 10— 
Their camp to this line a right angle made; 
Parallel to the wall's ditch, tis ſaid, 
Whoſe length and diſtance is not known; 
But to our purpoſe, ſomething hence is ſhown ; 

or at each ſtation, when the camp he ſpy'd, 
It cut the ditch's ends, as both he try'd. 


ola. 


Trom 
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From the firſt ſtation to the ditch, is found 
* Two hundred yards, meaſur'd along the ground. 
From the enemy to the ditch's other end, 


2 5, 


Two hundred fixty yards our hiſt'ries fend, 
Let's know the diſtance where Marcellus ſtands, 


And a theorem anſwering our demands ? 


1726. 


Dueſttons anſwered.. 
The 111th Pueftion. anſaver'd by Mr. C. Maſon.. 


52 
Dl 
8 | 
Let BD = .= 147% 4 * + 
24 = C = 475 EW / 
3/4 =d = 579 ; 
4 = f = 6745+ » 
HTEF — $07T ; 
and 6 CH — 5 —ͤ 259 C 
rut DF =a | | 
$E.6.| gl: g . TENA = 8 Fa 
_— RT. . 
940 5 2 2 ee, 
for c—g put x 
| 3 ceddaa” . 1 
In. 2 lc x x aa ＋ 2xagf + gg/f e = WG? 
; 2 ceddaa Aa: 2 
— U ——- EEE —cc—b= DC 
i:l/aa—gge—b = DC | | 
| ccd da a SEE 
12 — 2 * 49. + ggff © co —b = 
van 
8 8 Aa 3 Which. | 


% 
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Which equation reduced, and the ſums collected, &c. gives 


a = 1078*0833: Then a - is the diftance between houf: Ls 
and boat DG = 403*'7499, and DC the diſtance between 
the houſe and tree = 6922499, and GC between the boat N 
" and ee = 386.* „. . 7 
N. B. The letter G is omitted at the boat in the precedin; 
figure. 
II. Queſtion 112 anſwer'd by Mr. Sam. Rouſe. 
Sound maves 1142 feet per ſecond ; heavy bodies fall 
16+> feet in the firit ſecond, according to Dr. Haller, 
Then put & = i6rs, 6= 1”, x = ladder's height, 4 = the 
. | bbs | | 
time ſound flies 16 fect; a: x:: 56 1 ſquaie 
| dx : 
deſcent of the ball. And a: :: 4: —= the time ſound V 
moved 
Th 
| Sec 
„ J. G r £5. | Yo 
The final equation will be ſimpler by ſubſtituting x for the un- 
known perpendicular Ce, the known quantities being as in the 
original ſolution ; for then, by ſimilar triangles, 
5 -* 24 E =D 
and e - x: c:: 4: 3. = CC; 
| — * 
hence, by right-angled triangles and ſubtraction, 
RES "dd 
— T 
ET ; 
| | | 2 
and DC . 1 : 
4— time 
ccad 2 
2 2* * — (> ww 52 WE 81 11 
FI . 
=8 


And here if CE or h be ſuppoſed equal to BD or b, as thoſe 
diſtances are arbitrary, and might as well be meaſured equal as 
unequal, then the final equation will become barely 

0 — 


— — (> = — 22, in which x is eaſily found. Va 
4 — g— l ; NOTE Kerſe 


. 
mr 
E 


oſe 
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moved to the ladder's top. Conſequently 5 _ W 6 


a 
whence dk fy = faux +. AL. = 81088'08;5 feet = 
8 aa 44 


27029˙36 yards = 15 miles, 2 furlongs, 34 perches, 7 feet.“ 


+ III. Pueftion 113 anſwer'd by Mr. John Turner. 


aa eu = b = 1000 | | 
Let 955 + au 36.8 goo by the queſtion, then 
uu+ae A= 920 
+ 845 — 18 lu +2bcu# —b3 uu +bbce 
| bee. 
es 0. 


— beuu + d* 
+ 5hcduu 
Add u u 
Which being collected and reduced gives the bellowing 
numbers. 
Ages. | Portions. 


| | I, * 
The eldeſt 23˙5276 | 

Sccond WT caſh per annum 97325 2 84˙3738 
Youngeſt 19*5991 1486 18 238694 


C. Maſon 5000 © © ©O 
IV. Que 


II. QUESTION 113. 


The ſolution will be a little clearer thus: Putting a = 16755 
= 1142, and x = the height. Then Va: aſx::1": x5 = 


F- . Xx * 
time of falling x feet; and c: x2; 17%: — = tume of ſound's 


| xXx x cc 1142 * 
paſſing over x feet; therefore — ==, and x = — = IE 
| CC a a 167 T 


= 81088 feet. 


* 


+ III. QUESTION 113. 


Various methods of ſolving this queſtzon may be ſeen in Wallis, 
kerſey, and nn 


1784 19 02˙7568 


3 * 


* 

4 

1 

N 
7 
2 
% 
65 
„ 
$54 
v4 
I 

14 
5) 
* 
* 

4 


” * A oy 
3 . Rad — 


+ oh, 4 85 a > 
<4 8 n £ * . 
e oc. A on OE Or 


BETTS TEN 
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* Ty. Duejlion 114 anſwer'd by Mr. Rich. Whitehead. 


Supppoſe the ſun's parallax 10 ſeconds, and the magnitude 
of the earth according to Norwood's obſervations; then let 
a = the diſtance of the earth from the ſun, p = the perio- 
dical revolution of the earth, s = the periodical revolution 
of one of N ſatellites. To find its diſtance from Y ſay 


pri: 1 :: 43: . the cube of the diſtance ſought. 


3 — ey. 11 


228 


Q.S = 


And as the ſquares of theſe periods recip. ſo are the 
centrip. forces towards therr reſpective central bodies. 

Then for the weight of bodies on their ſurfaces, if the 
diſtances are equal, the weight will be as the quantity of 
matter the bodies contain. If the quantities of matter are 
equal, the weights will be reciprocally as the ſquares of the 
diitances : Ergo, If neither are equal, the weight will be in 
a compound ratio. For, as' the diſtance between the ſun an 
and earth, and the quantity of matter in the earth, is to Yo 
ten pounds, ſo is the diſtance of Jupiter, and quantity of 
matter, to the weight ten pounds would weigh on his ſur— 
face; and ſo ſor the reſt. Hence ten pound of our troy 5 
weight will weigh on the ſurface of the ſun 244 pound, on 
Jupiter 20, on Saturn 1275, on the empire of the bedlamites, 


viz. the moon 3˙45. 


Mr. Alexander Naughley's anfwer. 


On the ſurface of the ſun 240, U 199, & 6, D 51g, 
8 2'15, 2 208, h 17. 
Mr. Tho. Dod computes them from 
) ĩð 7 
Mr. Whiſton's numbers — — 245 19˙5 13 ˙0 3˙2 
and Dr. Cheyne's theory — 79˙3 6'4 4˙2 5 
| 955 V. Que 


* IV. QUESTION 114. 


The proportions of the force of pravity at the ſurfaces of the 
plancts, or the proportions of the weights of an equal quantity of 
matter at each, are now ſtated thys : 

Sun Moon Mercury Venus Earth Mars Jupiter Saturn 
1 


11 IT 7 I TA 17 
Theſe being ſeverally multiplied by 10, we have 
250 3T To 8 10 37 20 137 


for the weights required. nal 
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V. Pueſftion 115 anſwerd by Mr. J. Turner. 


The time was 7 h. 55“, and © ſetting in that latitude was 
g h. 2M. 308. The longitude U 21® 504! 15”. Declmation 
23% 13' 53". Aſcenſional difference 309 37' 30“. To find the 
latitude, having the declination and aſcenſional difference, 
tan. declination 239 13' : radius :: s. aſcenſional difference 
zo 3)“ : tan. lat. 49“ 52' 53". Then there are given two 
ides and an angle included, to find the third fide the co- 
ſine of the ſun's altitude 57' 52”. Then s. © altitude: height 
of the obje& : : coline of ſun's altitude: length of the ſha- 
dow 5762˙4 feet = 1920 yards. 


VI. Queſtien 116 anſwer'd by Mr. Whitehead. 


Let a = oblong's greater ſide, e = leſſer, » = diagonal, 
and 65 = 880 yards = E mile, in proceeding ſeveral ſteps 
you'll have /5xu = b— 2a; put g = y/5; then com- 

| pleating 


V. QUESTION 115. 


The time 8h. 21 m. of ſun-ſet is found by adding 74 min. 
the half quarter to 7 h. 55 m. the time 8 
when the ſun is directly behiad the top 2 
of the edifice; at which time let 0 de- 
note the ſun's place, and O the point 
ef ſun-ſet ; alſo let Z be the zenith, and 5 
P the pole; and let the great circles be : 
drawn as 1n the figure. 

Then will Z PO be the hour angle of 
1h. 55m. and Z PO the hour angle of 0 
8h. 24 min. PQ or PO the given co- © 
declination, PZ the co-altitude, Z 0 the 
co-altitude at the time of obſervation, and Z© the co-altitude 
at the time of ſetting, which will be. a quadrant, it being the 
diſtance between the zenith and horizon. 

Wherefore, in the triangle ZP © are given ZO, PO, and the 
£ZPO; to find Z P the co-latitude. Then in the triangle 
Z PN, will be given ZP, PO, and their included CEPORWO 
find Z O the co-altitude at the time cf obſervation. And, laſtly, 
the diſtance will be equal to the length of the ſhadow, which is 
the baſe of a right-angled plane triangle whoſe perpendicular is 
the height of the building, and the angle at the baſe the ſun's 
a!titude; whence appears the reaſon of the laſt ſtating in the ori- 
zinal ſolution. 
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pleating the ſquare aa + 44 + = = =_ —_ + 
bbgg —2bbg +bb _ a45bbg — 10bbgg — 381 5 


49 — 28g +agg 3880 — 588g + 168 gg — 1683 
12098496.8 79912673 + 


32˙306 59 103014048 — 374490 04968136201. n 
©, : . bg —bÞ. | 
ef oP arts deat potent ec rb Fr 
a 


Hence the greater ſide of the oblong is a = 18165595; © the me 

leſſer = 14280907 ; diagonal = 23106994. Content 2594: Ml in 

1189 yards at 14. 4 comes to 135 J. 25. 3 d. 4 594- 1 
The author of this queſtion, in the 4th line, by the words 

the ſum of each fide and end, delign'd to have meant one 

ſide and one end: Then the anſwer would have been 63:97 e 

ſquare yards, and purchaſe 339/. 11 dJ. 4; but the exprel- 


ſion will much eaſier mean both ſides and both ends, and the WM i 

anſwer above truly ſolves the queſtion.* Fo The 

4 3. 
* VI. QUEST1ON 116, Her 


As the queſtion is worded, the ſum of the four ſides and the 
diagonal muſt be equal to half a mile, and the diagonal a mean The 
proportional between the end or breadth and ſum of the diagonal 4 
and the ſaid end or breadth. 0 

Wherefore if 2 = the diagonal, and x = the breadth ; then “ 


xz TX = 22, and hence # = z X VE= . Alſo, by right- 


| : wi \2 
angled triangles, the length =4/zz — xx = 4 I —L5=/ Le 


3 | yard 
= za Vir So that the breadth, length, and diagonal, 
| 8 . I + 

are to each other as VE. ; * —.— : „ and 1; and thcre- 
44 = 


fore are in continual proportion. | 

Now the ſum of this diagonal with twice the length and breadth 
is VS TVI — 2; and then, by proportion, as this ſum 
is to half a mile (the ſum given in the queſtion), ſo is each of the 
above proportional quantities to the breadth, length, and diagonal 
of the figure required. Wherefore half a mile or 880 yards draw! 


ys — vs — 
5 —1 of EE 


. | . = 
into each of the fractions — 


YYY VN 


will produce the required breadth, 


I 
and = , 
MS FM2yS—2z 
length, and diagonal. 
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I The Prize Queſtion anſwer d by Mr. Sam. Marriot. 
5 3 2 | = 
In this right-angled triangle where- 2 5 
in a line is drawn parallel to the baſe, #7 
there is given the baſe = 400; that 2 a 
; ſegment of the hypothenuſe next the „ 
49 * | p 
bale 200 = ; and the alternate ſeg- — 7 


the ment of the cathetus 260 = d. To 2 | T4 a. 
94% ind the cathetus, &c. 


1 | 
0 
' 
, 
, 


4 9 0 * ER db — | * 1. 
Pe * . 0 CI - b 4 — — b 4 | ® 


the Ne +bea=bdc+bed, or bde =bea, and 2 Se. Again, 
__ 14 +dd +246 + ea een, 


5 er 47 E. 1. 
Hence 44 +2443 ＋ 55 
the : +ddþ as — 2ccda = ccdd. 
— CC | 


onal Then 2 = 141.73; 4 + 4 = 401'73 the diſtance ſought; 
e. from firſt ſtat. to the camp 566˙908; 7 = length of 
W the ditch 258*883 yards. | 


ight⸗ 15 | 
aff Mr. R. Tapper anſwers it thus: 
2 | ; | 
— | . : 
wo Let a = the diſtance of the wall from the ditch, þ = 260 
| yards, 77 = 200, 9 400. 55 
2nal, 


: + © + Nun — aa = mM. Which reduced will be 
here - | | 


+ bb 1 
a4 + 2ba + mmaa—2bnna = bbnn. 


-adth -.. NN . | | 

ſum flere 2 will be found 14170705; @a + I = 4or 7005 the 
f the Neiſtance of the camp of Marcellus from Syracuſe. 

gonal | 


raw! 
I 


The ſolution of this queſtion may more fully be ſeen in 
Vard's Introduction, p. 334. | 


— 


522 


zadth, 
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Of the Eclipſes in 1726. 


Twice this year will the moon's dark body interpoſe be. 
tween the ſun and earth, and hide his face; and twice will 
the earth interpoſe, and hinder the ſun from enlightning 
the moon: but only two of them will be viſible in our 
part of the globe. 


1. Sun eclipſed the 22d of March, about half an hour pat 
2 o'clock in the afternoon, inviſible, by reaſon of the moon 
ſouth latitude, but will be pretty large, and ſeen about the 
Straights of Magellan. | 7 


2. Moon eclipſed the 5th of April, at 2 in the afternoon, 
invilible, ſhe being then below our horizon; but in the eaſtern 
parts of Tartaria, Mogol, China, &c. it will be above &. 
gits eclipſed on the northern limb. | 
3. Sun eclipſed the 14th cf September, a quarter paſt ; 
in the afternoon, viſible.“ | 
Begin. Midd. End Dur. Oig. 
3 h. m. h. m. h. m. h. m. 
Aſtronom. Car. at Coventry {IV 25 V 17 VI 71 42 46 
Mr. Chattock, Coventry] 4 26 17| 6 171 506 44 


> 
> 
28 


Mr. Chattock, London | 4 28 25| 6 18 1 4954 
Mr. Leadbetter, London 4 3716 27 1 4353 
Mr. Sparrow, Nottingham 4 23 1246 6 1 440 1 
Mr. Child, Newport 4 44 37 6 27 1 435 
Mr. Turner, Hull | 4 20; 14146 21 4252 
| 4. Moo! 
* This eclipſe was obſerved 
1. At Liſbon by F. J. Bapt. Carbone. 
True time. 
. 
Beginning — — — — 3 59 50 
Middle —_ — — — 4 $8 30 
End. — — — — — 5 56 50 
The digits eclipſed were 34. 


2. At Tugolſtat by the Fathers of the Society of Jeſis. 


The beginning at 5h. 17 m. $525. 
The ſun's ſemi-diameter meaſured exactly 16” oo”. 


=” =” > > 
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4. Moon eclipſed on Friday the zoth of Septeſaber, at 


50 clock 1 in the morning, viſible.“ 


Begin. Midd. | End Digits 
> be. Aſtronom. Car. at Coventry III 55|V 4] VI 1314 45 
- will Mr. Chattock, London | 3 26|4 50 6 14|6 36 
tning WM Mr. Leadbetter, London 3 53 5 36 14 4 58 
1 our WI Mr. Turner, Full 3 344 4916-4 5 28 
Mr. Sparrow, Nottingham] 2 30 4 55 G OO S5 27 
pal | | A Letter 
oon's il - £ 
t the 
noon, „„ 
altern | This eclipſe was obſerved 
Na | 
1. At Liſbon by F. J. Bapt. Carbone. 
Paſt ; ö i 
True time 
| | | correct, 
. , Bo: 100 6 
w_ Beginning of the penumbra — 14 37 08 
| 6 q Beginning of the echple — — 14 57 20 
p 44 End of the ecliple — = 17 . $3; 30: 
20 End of the ſenſible enemies — 17 $54 09 
; | | | The quantity eclipſed 64 digits. 
) 
#7 A+ At Pekin by F. . K. egler. 
Moo , Correct time. 
3 K 
Beginnning — — — — 12 49 o 
Total Immerſion — — — 14 46 30 
Emerſion — — — — 15 27 30 
The end — — — — 16 26 o 


The apparent diameter of the moon 32! 30%. 


3. At Padua by 8. J. Poleni. 


App time. 
1 


Senſible penumbra — — 16 16 44 
16 2 19 


o Beginning of the eclipſe 


Clouds prevented the obſervation of the end. 
Diary Mathem. B b 


* 
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A Letter to the Author. 


"Tis natural to moſt part of mankind to deſpiſe 
what they don't underſtand, and to paſs their jndgments 
from appearances : And ſince your diary is but ſmall, and 
call'd an almanac, they who are ignorant of the mathe- 
matics, are apt to think meanly of that part of it, and 
conclude your correſpondents very fond of having their 
names in print, if not charge them with enormous pride 
and downright folly, in having their names put to the 
queſtions they propoſe to anſwer. I therefore being a par- 
ty concern'd, could wiſh that ſome of your correſpondents 
would vindicate us from ſuch imputations, and ſet the 
diary and our performances in a true light. And ſuch per- 
ſons ought to be told, Firſt, of the extenſive uſes of ma- 
themarical learning, and of the infinite advantages they are 
to mankind ; that the ſtudy is not only delightful, but 
quickens the invention, ſtrengthens the judgment, and en- 
larges the intellectual faculties. Secondly, that in the diary 
there has been exhibited a great number of difficult, cu- 
rious, and uſeful queſtions, in all branches of the mathe- 
matics, not to be found in any author, with the- beſt methods 
of ſolving them, which in any other method probably 
would never appear to the world. Thirdly, That the 
diary has incited and led many perſons to the ſtudy of 
mathematics, who otherwiſe perhaps would not have turned 
their thoughts that way, and has alſo exerciſed thoſe who 
have before ſtudied them ſo as not to forget what they 
learnt, and by exciting an emulation whereby they extend 
their mathematical knowledge. Fourthly, That your cor- 
reſpondents who anſwer all or moſt of the queſtions, mutt 
2 almoſt all parts of the mathematics, which 
doubtleſs is praiſe enough! That thoſe who anſwer only 
ſome few of the queſtions mult underſtand arithmetic very 
well, if they are not acquainted with geometry. So that 
the leaſt knowing of the anſwerers are capable of any bu- 
lineſs wherein the knowledge of arithmetic and ſome part 
of geometry are requiſite. The ſolving of ſome queſtions 
does take up much time, and exerciſes as well the practic 
as theoretic part of the mathematics. And ſurely to em- 
ploy one's leiſure hours pleaſantly, innocently, and prot 
1 with inconſiderable charge, is highly commendable; 
eſpecially «fince time is generally fooliſhly and expenſively 


thrown away, &c. hes | 
: Yours, Richard Whitehead, 


New 


Ne 
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New  Bueſitons; 3 


I. Quęſtion 117, by Mr, Richard Whitehead, 


Having lately the great ſatisfaction to meet 
With ſome quaint virtuoſos, at an elegant treat; 
In * bowl ot good nectar we drown'd ev'ry care, 
And our. chat and our liquor did equally ſhare: 
low ſweet paſs'd our time, as we ſat round the table, 
Meaſur'd out by the true horological ladle. 
The bowl of flint-glaſs, of particular form, 
Where this minute hand did with ſuch ev'neſs turn; 
As when full; of our mirth it had been the gay ſource, 
Gave, when empty, the riſe to a learned diſcourſe; 
(For emptineſs. oft, by the bye, has been found 
To occaſion deep talk, and diſcourſes profound) 
To be ſhort, in the firſt place they all did agree, 
An hyperbvlic conoid its. inſide to be, | 7 
Whole abſciſſa was inches and parts as you ſe. 3 3˙98 
The line next, the inches and decimals ſhews, 


Which its tranſverſe diameter went to compoſe. 67˙93 
The bowl's leaſt diameter they all did opine 
Five inches to meaſure, and parts twenty- nine: 5˙29 


And they took, pray obſerve it, its ſides which went ſtraight 
To be part of the aſymptotes; and to give us more light, 
Of either of theſe ſee the length * ſhewn below. | 

This, they ſaid, was all that a perſon need know, 

ls inner diameter right to unfold, , | 

How much it might weigh, and what punch it might hold. 
l allow'd what they ſaid, and] told them, withteaſe, 

| cou'd fend them an anſwer to queries like theſe, 

80 ang I was; yet on ſetting about it, 

After all my great workings, I found myſelf routed. . 

So ladies I hope, ſince I'm put to a ſhitr, 

YTeu'll give your moſt humble admirer a lift. 


* 3133928 
Il... Queſtion 118, by Mr. Chriſt, Maſons. | 
Prepitious ladies, who are ſkill'd in arts, 
Divide ten thouſand into two ſuch parts, 


When each of them the other has divided, 
Both quotients make juſt five (if right decided}. - 


SS :- III. 24. 
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III. Queſtion 119, by Mr. John Turner. 


As I was walking out one ſummer's day, 
To ſee the verdant fields and meadows gay, 
By chance I did a geodeſian fpy, : 
Who was ſurveying then a cloſe, hard by, 
Of oval form; but ſuch an odd way he went, _ 
By which to find its area or content, | 
As I before that time, nor ſince, eer ſaw. | 
From one o'th' foci to the curve he drew Feel 
Three lines, whoſe lengths the page doth ſhew: 200 
The angle between the firſt and ſecond, 4 
Twenty-five degrees exact was reckon'd; 87262 
Between the ſecond and third he knew, 
Twas threeſcore and five preciſely true. 
From hence the area you may quickly find: 
And one thing more let's know, pray be ſo kind; 
uite croſs the ſaid eMipſe a ditch is made, : 
Which cuts the tranſverſe axis, (as he ſaid) 
Two. hundred feet from center, as you may 
Suppoſe, in manner it inclining lay : 


The lefler ſegment of the ditch I know, 


Is of all lines the ſhorteſt you can draw 
From that point, 'th' axis to periph'ry; 
What length's each part, ladies, let us ſee. 


IV. Question 120, by Mr. John Simmons. 


An oval marble fountain's to be made, 
Midſt of a fine partarre, give's your aid, 

To tell the true dimenſions, from the ſhade 

Of the forced water, thro' a jet d'eau; 

Which ten foot at right angles it muſt throw 
Above the fountain's brim ——obſerve, the ſixth o' June 
The ſhade o' th' top, by the meridian ſun, 

Gives half the conjugate; likewiſe, at two 

Hours and five minutes after, come and view 

Where the ſhade muſt croſs the fount's periphery, 

Ten inches ſhort of the ſhade's length you'll ſee 

A point, which there does bound the curvity. 

'The garden's latitude is known to be $22 56' 


But if that day the ſun ſhou'd not ſhine clear, 
Exert your ſkill, and theſe four things declare: 
Tranſverſe, conjugate, and the depth pray tell, 
When ſixty wine hogſheads can the fountain fill. 
This lin'd with lead all o'er, thus * thick, the weight 
In pounds ayoirdupois, inform me right, | i 
* of 5 of an inch. 


v. Au 


126, 


Feet 
200 
3˙62 
2˙61 


[une 


No. 23. 


NEW QUESTIONS. 


v. Qucſtion 121, by Mr. Tho. Grant. 


Not far from Cairo, in the Egyptian land, 
Amongſt their ancient monuments does ſtand 
A ſmall round temple, whoſe circumference . 


As juſt one hundred yards and ſeven-tenths. 


Its convex front is artfully adorn'd 
With hyeroglyphics exquiſitely form'd. . 

A ſpiral tube encircles it around, 
Making an angle with the level ground, 
Of ſixty-one degrees and minutes five, 
Till at the temple's top it doth arrive. | 
From whence, thro' this ſaid tube an iron ball- 
By its own gravity let freely fall, 
Will to the bottom run in ſeconds eight: 
From hence, I pray, declare the temple's height... 


VI. Pneftion 122; by Mr. Sam. Marriot. 


A grandſire to his four grandchildren ſaid, , _ 
T have a piece of land was once ſuryey'd; . | 
An oblong form i'th* midſt o'th* marſh doth lie, 
This formerly was fenc'd about; but I. | 


And eat it main with all my neigb'ring folk, 

Left nothing ſtanding but à thriving oak 

At the eaſt corner; leſt I ſhould be fain., 

In time to come, to fence it out: again. - 
The length, the breadth, the content too of it 


(Being weary of the charges). threw it ope, 2 


Were foolilhly upon looſe paper writ : 


Yet I the ſame laid by. (I thought) with care; 
But now 1 want it, tis I know not where. 
But this may uſeful. be: I did reſolve. 

Diag nal wiſe to hedge this cloſe in half: 

A line let fall from th” corner of the cloſe - 

To the diagonal right angles ſhows, . 

Which cut a. ſegment juſt of chains ſixteen 
From the diagonal; and if't had been 


Pralong'd two chains, would touch the other ſide; 


Theſe two croſs lines would this oblong divide 
Into four parts, ſuch as I give to you 
reſpectively; and this is all I know. . 

Now, fair ones, leſt they the land ſhould loſe, 
Pray in your next theſe four ſhares expoſe. 


Bbz- 
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The Pies Queſtion. 


Fam'd Eboracum, once Brigantium's height, 
Renowned was by many a worthy wight. | 
Four emperors did there receive their birth, | 
And three inhum'd, ſleep in that hallow'd earth. 
Severus and Conſtantius there repoſe, | 
And Chlorus too, in peace with all their foes, 
The fourth moſt fam'd, was the great Conſtantine, 
Whoſe name thro' all the chriſtian world did ſhine; 
Was the firſt emperor that wou'd embrace 
The chriſtian faith, and baptiz'd at that place. 
What ſtill adds luſter to renowned York, 
A fabric ſtands of ſtately gothic work; 
Whole lofty tow'rs o'erlook the ſpacious plain, 
And view'd with wonder o'er a vaſt champaign. 
The weary trav'ler ſees the diitant place, 


| Believes him there, amends his ſlack' ned pace; 


Pleas'd the refreſhing proſpect to ſurvey, 

Each ftride he lengthens to beguile the way. 

For high in air the lofty turrets riſe, | 
Peep o'er the diſtant plains before the dazzled eyes. 
As once I travell'd t'ward that ancient place, 

I pry'd to fee't, tho? diſtant many a pace; 

By optic tubes, to help th' defective eye, 

With th' horizon, St. Peter's I did ſpy : 

When twenty miles I nearer was, did ſee 

The apex then exalted one degree. 
My eye was juſt five feet fix inches 1 

By what is ſhewn, the height I pray deſcry? 


Duefticns 


26. 
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+ - 
5 Queſtions anſwer d. 


i. Pueſtion 117 anfwer'd by Mr. Chriſt. Maſon. 


cc =b= 9*445 C 
Ds = 6 = 2645 | I 


33 —=aba 44 = Acq 


bbdd 


== CBg Lee. 


bh — 2b6a + aa aa 


Which equation reduced, ve. gives g = 293, from which 
all the other dimenſions may be eaſily found. Then per 
Archim. de Conoid & Spheraid, Def. 3, the truncated cone 


AdeBbta will be = a cylinder generated by the pa- 
rallelogram Cteg, Ergo, from the fruſtum {de BY, take 
that cylinder, the remainder will be = the ſolidity of the 
555 conoid atba; to which cylinder add the fruſtum 
dDE ed, the ſum will be equal the ſolidity of the bowl = 
197˙8 73 inches. The ſolidity of the conoid = 499774 inches 
= 2'1635 wine gallons. | 
Phil. Tranſ.? an inch of ( 1'54282 Y ounces 
Then by Ward, 5 glaſs weighs Elgar” avoird. 


- 


And the weight 105 305 OZ. = 191b. 1 02, 
(2) 2941 02. = 181b, 702, 


| avoirdupois, _. 
II. Auel 


of the bowl 
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* II. Oueſtion 118 anſaber d by Mr. R. Whitehead. 


| 1726˙73 164 . 
An two numbers ] 3273 ˙268 35 added make 4.99999 &c. 


+ III. Queſtion 119 anſwer'd by Mr. W. Gill. 
Dr. Keil, in his Aſtro. Lect. gives a method of determining 


an ellipſe from 3 lines given in length and poſition, . cutting 
each other in the — 4 N core 


5 


| II. Qu ESTION 118. 
Let x and y denote the two numbers, s their ſum, and 9 the 
ſum of their alternate quotients.— Then x + y =s, and 2 oj. £ 
. 5 | - f a 
= 7: Hence xx + yy = 9qxy, and xx + 2x9 + yy = 75; or, 


by ſubſtitution, qxy + 2x5 = 55; therefore 415 73 and, 
2 


by ſubtraction, xx — 2x1 55 = $5— 255 228 : 
ä ** 9 1572 . 


therefore x — y = t 
1 
| Cx = 15s +454) EZ 
Conſequently : * 3 
(Cy = {$5 — is 3 
| | 1 {+2 
+ III. QuesT1oN 119. 


It is demonſtrated, by the writers f ; 
center and F the wn of 1 2 if C be the 
an ellipſe, and in the tranſ- 3 
verſe axe BA produced there * EL AN 
be taken ECD a third pro- 
portional to CF and CA, 
and from any point G in 
the curve G E be drawn pa- 
rallel to BD and mceting 
DE parpendicular to it in 
E, and FG be drawn; then 
FG will always be to GE, 
in the conſtant ratio of CF 
to CA. Wherefore, if 
G, H, I be the three given 
points, or ends of the given 
lines FG, FH, FI, drawn 
from the focus F; and there 
be drawn HG, IH, and 
produced to K and L fo that 
HK be to GK as FH to 
FG, and IL to HL as FI 


kD %% — — R 


the 


1 
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The tranſverſe diameter xooo feet, conjugate 690, the 
content of the field 10 a. 3r. 16 perches, the angle of incli- 
nation of the tranſverſe 649 21'. From the doctrine of 
fuxions, if the leſſer ſegment be ſappos'd to be the hypo- 
thenuſe of a right-angled triangle, alſo a minimum, and a 
erpendicular let fall upon the tranſverſe diameter. The 
baſe of the ſaid triangle will be a fourth proportional to the 
tranſverſe, the latus rectum, and the diſtance of the perpen- 
dicular from the center of the ellipſis, that is 1000: 360 :: 
200 +x: x= 112's, Hence the feſſer part of the ditch 
259'8, greater = 33c'66, and the whole length = 59046. 


IV. Qne/: 


to FH; and then if XK L be drawn, and perpendicular to it IN, 
HM, GE, FD; and laſtly FD be divided in 4 in the given 
ratio of FG to GE; then A will be the end of the tranſverſe, and 
the whole of the ellipſe is thence determined. For, KH bein 
to KG as FH to FG by the conſtruction, and KH to & 
as MH to EG by ſimilar triangles, therefore FH will be to FG 
as MH to EG, or FH to HM as FG to GE; and in the ſame 
manner FI: IN :: FH: HM; wherefore in general FI: 
IN:: FH: HM :: FG: GE :: (by the above cited pro- 
perty) CF: CA; whence the center C and the whole ellipſe be- 
comes known. 


Again, for the ſhorteſt line OP that can be drawn from the 
given point © in the axe to the curve; ſince it muſt evident! 
he perpendicular to the curve or to the tangent in the point PA 
it may be determined from that conſideration alone and the pro- 
perty of the curve, independent of fluxions ; and from thence will 
eaſily ariſe the property of it mentioned in the original ſolution, 
and as is actually determined at prop. 10 lib. 5 Apol. Con. viz. AB: 
latus rect.: CC: OD; hence the point © is found, and of con- 
tcquence O ©; aud then OR as in queſtion 103 page 246, 
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* IV. Queſtion 120.anſwer'd by Mr. Maſon. 


Given the lat. — 52 5&{[ As fine of the altitude 52% 11* 

Its complement — 37 4 [ls to the height 120 inches 

Sun's declination add 23 25 | So coſine altitude — 37? 45* 

Sun's merid. altitude 60 29 | To length of ſhadow 93 1555 in. 
Fe a : 4 5 


As s. ſun's altitude 60 29 From which ſubtract 10 inch. 
To the height obj. — 120 in. [Remainder 83˙155. 

So is coſ. ſun's alt. 299% 31'| _ i 
To length ſhadow — 67˙989 As coſine ſun's altitude 37 49 
; To fine time paſt noen 31 15. 
As radius - So coſine O's declin. 66 34 
To coſ. time from noon 58 5 To fine ſun's azimuth 50 55: 
So is coſ. lat. — — 52 56 
To tang. of a 4th arch 32 51 [As radius — — go o 
Is to — — — 83 ˙155 
Which ſub. fr. O's diſt. of pole So coſine azimuth — 509 55% 
leaves a 5th arc = 33944 [To the ordinate ea = 52'4. 


coſine 4th arch — 57 og [As radius 


To coline 5th arch — 56 16 [To — — — B83'rsx 
So {ine of the lat. — 52 5680 fine — .— 5055“ 
To fine of the altitude 52 11 [To de — — 64753 
| N Let 


* IV. QUESTION: 120. 


The ſpherical calculations, in the original ſolution above, will 
be evident by applying the given declination, latitude, and hour 


to the ſpheric triangle in page 227; for if Z P repreſent the co- 
latitude, P © the co-declination, and their included angle P the 
hour from noon, all which are given; then Z O will be the co- 
altitude, and the . Z the azimuth, both which are hence eaſily 
found. BIS 


Again, for the ellipſe, inſtead of the jet d'eau ſuppoſe. a pole of 


10 feet high erected in the center d of the ellipſe; then will the 
ſhadow of it at noon be the ſemi- conjugate axe de, and 10 inches 
leſs than the ſhadow of it when the azimuth is equal to the ( 4d C 


will be the ſemi-diameter db = da. Which are eaſily determined 


as in the original ſolution, | 

Every thing elſe in the original ſolution is very well determined 
except the tranſverſe axe, which may be better found thus, by 
the common property of the ellipſe, as dC - ge? ; de: 
dC : dT the ſemi-tranſverſe. 1 


Ne 


which divide the given content, 
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Let ea=b=<z52'4 | 

40 =e=67'g8 2 
de'=d=6453 

And ef a. Quære a? 

dd + 2da +$aa:cc:: da 


5 ccda ky 
"dd +2da +$aa  * 
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* 


Reduced, bbaa + 2bbda—ccda 
= bbdd. In numbers produces 4 
= 36'86, Then 1: 7854 :: TSC 
21640˙4668 inches = the area, by 


gives the depth 40'35 inches. Add 


twice the thickneſs of the Jead to each diameter, and once 
to the depth: from which elliptical cylinder ſubtract the 
given content, gives the inches of lead 11614, which accord- 


ing to Ward's ſpecific gravity of lead, is equal to 


* 


76116 


| ounces avoirdupois = 2 tun, 2 hund. 1 quar. 251 Ib. weight.“ 


* V. Queſtion 121 anſwer'd by Mr. Whitehead. 


The propoſer has either unlimited or unhing'd the 


ante 


tion, by giving the circumference of the tower incoherent 
with the time; either alone would have limited 1t. 


According to Gallilæus, and experiments made by ſeveral 
mgenious artiſts of late, as | 

I: 1671 :: 8% x8" = 64 : 10297 = the ſpace a body will 
deſcribe a perpendicular deſcent in 8“ of time. Then 


A 


As the fine of given angle AC'B = 61® 5/ 

Is to the fide — — AB = 2029 7F 
So is the radius | 

To the hypothenuſe A = 1175'8r 


Then let fall the perpendicular a B, and 
while a body accelerates the ſpace 4 B, ano- 
ther will deſcribe the ſpace Ja, along the 
inclin'd plain C, as has been demonſtrated 
by the illuſtrious Sir Iſaac Newton. Having 


found the ſegment 4 a = ARE gor, &c. C 
day, as radius: Aa = gor, the length of the tube :: 


* 


8. of 


the given angle Aab 6 5: Ab = 788'72 feet, the 


height required. 


Mr. 


# 
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Mr. Grant's /elution to the 121ff queſtion, taken from th: 
Diary for 1729, and who thinks Mr. Whitehead la- 


lion Was Not right. 


As I : 193 : 64 :: 12352 inches = the perpendicular de- 
ſcent of the body by gravity in 8” of time: Then as the ra- 
dius : fine of 61? 5' :: 12352 : 10812 inches = the ſpace 
deſcribed in 8” by a body deſcending along a plain that 
makes an angle of 619 5' with the horizon, which would MI 
be the tube's length were it a right line, but being a ſpiral 
to the temple which the queſtion ſuppoſes a cylinder who: 
periphery is 100'7 yards; it is evident, that as the ball de- 
ſcends it will alſo by the tube's curvature be carried in the 
ſaid periphery, therefore it will be ated on by a vis cer- i 
tralis, in a direction parallel to the horizon, which will not | 
forward the ball's deſcent, but will conſtantly diminith it, 
and conſequently the velocity that would ariſe therefrom, 
which will occaſion the ratio of the ſpaces deſcribed by the 
ball deſcending in the tube, to the times of their deſcription 
to be always variable. Wherefore I compare in a ratio, as 
the ſemi-ordinate of a conic ' parabola to their reſpective 
abſciſſas, whence the following analyſis: where x = tube's 
length the ball runs in 8”, 1 

Radius: coſ. 61* 5” :: x : 483537 x = to an arch de- 
ſcribed in 8”, in the periphery, which ſquar'd, divided by 
the diameter, gives *0002026167 xx = the ſpace in 8”, agi- 
tated only by the central force; which multiply by x*, and 
make it the abſciſſa of a parabola convex to its axis, v its 
ordinate, and the parameter will come out = 4935 427 in. =o, | L 
the parabol. curve, by compounding the motions along the | 
_ ordinate and abſciſſa, will be = 10812 inches = the ſpace in 36. 
8”, by a body deſcending along the inclin'd plain. Then, 
by the doctrine of fluxions, x = 6175 inches = 5141 feet 2 
the tube's length, and radius: s. 610%“: : 6175 : 5405 inches . 
== 450 feet, the temple's height.“ Y c 1 

| VI. Que, ad 


e 


2 ◻̃ add 


ff V. QuzsTION 17. 


After all Mr. Grant's labour and time ſpent in the ſolution of 
this queſtion, Mr. Whitehead's ſolution is right. For the ſide of 
the tube, by impelling the ball in the horizontal direction, docs 
not alter its perpendicular velocity or deſcent ; and therefore tht 
ſpiral may be conſidered as a ſtreight inclined plane in the ſolutien 


D 


7 Y " as 


— 
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VI. Queſtion 122 anſwer d by Mr, Sam. Rouſe. 


| Draw D 4. Then A DAB = A FAB by Eucl. I. 35, 
de. ADAC AFBC. 


— put 40 = , CF=a, T — 
— CD = 16 d, CB = e. 3 T4 
ould E,VI.8.]1 5 111 2 7 
piral 4 1 2 [ba = ee | 2 41 
hole But ]z3jae = bd 7 15 
9.1324 == 1 
the | e 
en : 2 — EE A.R.P. 
| not ; +8 o ms” 4 $q + nao ; 
h it, _ >|: [6d | 2 21 
Om, 4 and 5 6 i = 7 (3) CFD =67x 6 
455 6x 7 = eee (4) ACDE=7 2 16 

13 | — — 
5 8 5a V bd eg 4chains. Total 16 © © 
die W E. 8. 6.9 40: CB: : CH: CF=8ch, | 
goo This queſtion is in page 367 Hill's Arithmetic. 
| de- | 
{ by 5 . | 
agi- = The Prize Queſtion anfwwer'd. 
and | 
x its ; ors 
_ 1]r=radius of the earth = 7c, Bo 
"the _ 2% =bdoref=heightoteye; lf 
in 36 E. 3. 32 +46 = b, 2 
hen, 3 2 [4|varh+bd = bt f — 
** Then |5|bf—bt = , 7. 
ches And 6 [I cea = 91 per queſt, 


Then find the angle f ce, and line te; 2 d 
520 find the angles tec and efc; ſubtract 
— the angle ee from go?, it leaves the 

angle eta. Again, to the angle tec 
madd £ cea, which ſum ſubtra& from | 
360, leaves the angle fea. Then the angles tea and ate 


ſubtracted from 180, leaves the angle tae. Then 


As fine ta e: te :: line tea: ta. And Vier +147 —te 
= 49 = 260; feet, the height ſought; which is ſomething 
more than the real height of the tower of York cathedral: 


on of 
de of 

does 
e the 
18100: 


* 


> 
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LY 


Of the Eclipſes in 1727. 


Twice this year will the moon's dark body interpoſe be. 
tween the ſun and our part of the earth, and hide part of 
his face from our light. But only one will be viſible, 


1. Sun eclipſed, on Saturday the 11th day of March, at? 
at night, but not viſible to us by reaſon the ſun is then ſet, 


2. Sun eclipſed, on Monday the 4th of Seprember, at 7 in 
the morning, about 2 digits, inviſible. The calculation by 
Street's Caroline Tables, for the meridian of the city of 
Coventry. f 


The beginning at Coventry — — VI 31 
The middle or greateſt obſervation VII 3 
5 The end — _ — — VII 35 

The whole duration — — — I 5 
Digits eclipſed fouth — — x 56 58 


New 


* This echpſe was obſerved 


At Vera Cruz by Mr. J. Harris. 


App. time 
h . 
The beginning — — — — oo 452 
Middle as near as could be judged — — 2 30 
End about the N. N. E. part of his diſk — 3 59+ 


+ This eclipſe was obſerved thus : 


+ Ar oy: | Beginning | End Ant. Merid. 


— 


— 


Bologna E. Manfredi 35 6 


| ; . 
| Liſbon F. J. Carbone |— — —|7 9 2 true time 
Padua ; Polenus — c —18— 38 42 true time 
Rome J. D. Maraldi — — — 8 44 10 true time 
3 
7 19 8 


Wirtemberg J. F. Weidlerus 


29 51 


No. 2 
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New Qusęſtions. 


be- | 3 
ot I. Queſtion 123, by Mr. Rich. Whitehead. 
at $ As a Philomath Cato, with attention profound, 


.Was preparing a map of ſome neighbouring ground; 
And to objects remote was directing his eye, 
in Wich his body half bent, *twas my chance to come by : 
by W We fell into talk (for you muſt know for ſome years 
of ve been a ſmall trader in angles and ſquares) ; 
He told me what methods he took, and what ways, 
To determine the diſtance of this from that place. 
Says I, you go wrong, friend, or at leaſt round about, 
To arrive at this thing, there's a much nearer route. 
On this, Euclid's ſon, with a ſneer, made a motion, 
That I'd practiſe what he thought was only a notion. 
What 1 ſaid I cou'd no ways refuſe to make good, 
, And the caſe that he choſe for my trial thus ſto2d : - 
u Three towns there were lying (to prevent any blunder, 
Call B, C, and D) many paces aſunder; 
The diſtance of each one of theſe from a town 
That was placed within them, call'd L, was well known, 
It being in miles and in yards as below is ſhown. 
From the towers of the two fir{t-named places I took 
The angles from one to another ; pray look c 
At the bottom“, for there their true meaſures appear: 
But from none of thoſe tow'rs, if I look'd a whole year, 
Cou'd I've ſeen the town L, it was plac'd down ſo low; 
Tor want of which height I was forc'd to let go | 
My deſign, which I boaſted I'd ſoon bring to paſs, % 
And deſiſt from my work with no very = grace. 9 
So, ladies, I hope, for this once, you'll deſcend, 
To aſſiſt a poor well-wiſhing batchelor friend: g 
For the future, no more ſuch vain toils I'll purſue, 
And leave off ſurveying —unleſs tis of you ! 


3 The angle B = 65e 10096766; C = 779 0'-01237; D = © 
TOW 79 49“. : 

: BL 7 (528 : | 
me The lines je 5; miles 955 yards. RE” 
DE 4 704) 
me | | 


— — | I. O 
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u. Queſtion 124, by Philoſophicus. 


Strephon unfortunate ! by cruel fate, 


He's quite bereav'd of his moſt happy ſtate. 


Celia, whom he dearly did adore 

Bright object of his amorous defire, | 
She's loſt, unheard of by ſome ill adventure. 

He's oppreſs'd with utmoſt grief for his great loſs, 
In ſighs and tears he wails his wretched caſe; - 


No pains he ſpares, the fair to have again, 
| But O, ſhe's gone! his ſearch proves all in vain: 


Yet, fill'd with fierce deſires, he will purſue 

A ſearch inceſſant, ſtill her fate to know. 

Ev'n thro” all parts o'th' ſpacious world he'lI rove, 

Nothing ſhall him deter, ſo inſpir'd by love. 
After a long and tedious courſe of travel, 


Having laſted all its great fatigue and toil, 


He to a diſtant country then is thrown, 

A place fam'd for an oracle divine. 

Now, cries the joyful youth, my hopes revive ! 
This ſage diviner may ſome tidings give. 
Then ſtraight he haſten'd to the ſacred place, 
Where ſtood the oracle, and there his caſe 
Before him laid ; then earneſt did invoke 

His pow'r: when thus the ſacred ſtatue ſpoke: 
This place is in the latitude of forty-eight, 

If hence on this meridian thou mov'ſt ſtreight 
With equal motion, tow'rds the great equator, 
And pals preciſe o'er fourteen miles each hour, 
Accounting ſtill the motion that was given 


— 


Thee, by the earth's diurnal revolution: 


When by this compound mot ion thou haſt gone 
The ſpace of ſifteen hundred leagues and one, 
There end thy journey; for thou would'ſt b' arriv'd 


Unto the place where doth the fair reſide. 


Now, ladies, your bright wit muſt this explain; 
And tell what latitude the nympth was in. 


* 


III. Pue/tion 125, by Mr. John Turner. 


Within the northern artic circle ſtand 
Three hills, which o'er the circumjacent land 
Raiſe their aſpiring top, in ice involv'd, 
And ſnow by Phœbus' rays not yet diſſolv'd, 
A land-mark well unto the ſeamen known, 


When driv'n by ſtorms and tempeſts up and down, 


| 


CI 


Tth' 
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T'th' ſpacions depth; far diſtant they appear, 
With heads invelop'd in the atmoſphere; 

More fam'd than Teneriff, or Andes hill. 

T'he height of 4, for ſo the firſt I call, 

I1 poles is thirty-two; the ſecond L, 

Twice forty-eight, not more; the third, or C, 
Its altitude exactly fift y- three. 

And from the baſe of 4 to L is found, 

Two hundred poles meaſur'd upon the ground. 
Now't happens on a certain day i'th' year, 
(But which I leave to you for to declare) 

That th' utmoſt limits of the top of 4 

Its ſhade ſhall tranſit thro' the foot of C; 

L's ſhade thro' A and C will take its way, 

And that of C thro' 4 alternately, | 
From hence pray tell what's the ſun's declination, 
And alſo what the pole's true elevation, 

Where theſe phænomena will true appear, 

And you'll oblige your humble ſerviteur. 


NV. Queſtion 126, by Mr. Tho. Dod. 


Tis to you, lovely ladies, I ſue and ſubmit, 
(Who out vie Sidrophel in magic and wit) 
For ſolution of this knotty problem propos'd, 
By which undertaking my ſenſes are doz'd: 
To find by what canon the ſquares you do fill 
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Which are magical call'd, and by that try your ſkill, 


To place all theſe numbers & ſo that the amount 


Juſt half a ſcore ways ſeventy- four you may count: 


If you'll anſwer but this, now yourſelf do aſſure, 
I will meddle with what they call magic no more. 


v. Queſtion 127, by Mr. Tho. Williams. 


Our modern nat'raliſts diſpute — Whence came 
The water that deſtroy'd the earth's firſt frame? 


* 8,9, 10, 11, 14, 15, 16, 17, 20, 27, 22, 23, 26, 27, 28, 29. 


Some bring it from the moon; and ſome have thought 


That from above the firmament ' twas brought: 

Others — that 'twas created for that end, 

Or from a deep abyſs did then aſcend. 

The laſt the ſacred writ doth intimate, 

As Woodward has explain'd it to's of late: 

The which abyſs (with Halley) he wou'd have 

Concentric with the earth. an orb concave. 
— 8% 


Tf 


| 8 
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If ſo — an alternative change ſuppoſe; 
Let air ſubſide, whilſt water earth o erflows; 
And while the earth's a ſea, let air in place 
Of water fill up the orbicular ſpace. 
For preſent uſe (with Burnet) we'll agree, 
That the antidiluvian earth might be 
Of mathematical W 7.38 
And that th' abyſs did hold this weight“ in air, 
Which we'll admit no heavy'r there than here. 
From hence, fair ladies, theſe two things unfold : 
How deep the flood? how much th' abyſs might hold? 


* 1000000000000000 tuns avdird,. 


VI. Oucſtion 128, by Mr. Chriſt. Maſon. 


The earth with Luna friſking round, do run 
Their annual. courſe about their lord the ſun; 
And thro” th' ecliptic, as they ſteer their way, 
Deſcribe the ſeaſons, meaſure night and day; 

Yet hang on nothing in the limpid air; | 
And as they move, their maker's praiſe declare. 
Beſides their motions, they do gravitate, 

Which different actions equiponderate; 

And tho' each ſphere a center has, yet they | 


One common center have, which may be call'd their way. 


Where is that place, kind artiſts, ſhew it to me, 
When thoſe two orbs at their mean diſtance be ? 


VII. 2ueftion 129, by Mr. Sam. Rouſe. 


Once 1 a noble ſtructure did behold, 
Whoſe tow'ring walls, magnificent and rare, 
Within were grac'd with curious effigies, 

Drawn by ſweet touch of fam'd Angelo's art: 
The top with Furt ring ſtars was garniſh'd o'er, 
In imitation of the ſpangled arch of 2 


Heav'n's ſpacious canopy. In midſt 


From marble floor up to the lofty roof. 


Of this rich place a golden candleſtick 

Orbicular, adorn'd with branching flow'rs, 
Suſpended, hung ſupported by a line 

Fix'd to the roof, This candleftick, one ſaid, 
Oſcillates or vibrates in an hour's ſpace 

A thouſand times: He likewiſe ſaid, this line 
From top o'th* candleſtick, thence to the ground, 
Was in extream and mean proportion known. 

This ſtately fabric's height, fair nymphs, declare, 


"hw IM Mw" 2 


er == 1 


d? 


ay. 


The 


— 
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The Prize Queſtion, 


In fam'd Sicilia's iſle a — lies, 


From ſtorms defended, and inclement fkies : 
Fenc'd with a green incloſure all around, 
Tall thriving trees confeſs the fertile ground. 
A ſylvan ſcene in ſolemn ſtate diſplay'd, 
Flutters each feather'd warbler with a ſhade: 
The gentle ſpirit of the weſtern gale 
Eternal breathes on fruits untaught to fail; 
The ruling orbs no wint'ry horrors bring, 
Fixed in th' indulgence of perpetual ſpring : 
Here ſpices in parteres promiſcuous blow, 
Not from Arabia's field more odours flow : 
The order'd vines in equal ranks appear, 


And verdant olives flouriſh round the year; 


Here grapes diſdolour'd on the ſunny ide, 

And there in autumn's richeſt purple dy'd; 

Beds of all various herbs, for ever green, 

In beauteous order terminate the ſcene. Fe 

Sev'n chryſtal ſtreams, from ſev'n fair fountains flowing, 
The lavely landſcape grace with ſoft murmurs, 

In wild meanders flowly run, as ſeeming 

8 to forſake the pleaſing ſoil. 

I'th' midſt of a graſs- plot, form'd with artful care, 

Its radius fifty feet, being circular, 

Two rectilinear walks from the center flow, : 
Making an angle as expreſs'd below : 55 deg. 
The length of A, from thence twice fifty-four, 

Of B juſt eighty feet, nor leſs, nor more; 

From whoſe extremities two lines muſt be 

Drawn back to the circle's periphery, 

Where (meeting) they muſt equal angles form, 

On each ſide, with a tangent to be drawn 

To the ſaid point of concourſe : Now what are 

The lengths of theſe two lines, I pray declare? 


Dueſtions 


i 
Queſtions anfever'd. Ny a 


J. . 123 anfwer'd ly the GAY; method 


Put a=BD, =LB, 4=DL, e= Þ 
EL n = ſine CD = 6131˙36 5 


fine * PCD = = 7899"767, r ra * * 6 
10000, 1 = fine BC = 9743748329, b: 
t' = line £LCBD = = 9076˙46563. 
3 By trigonometry, 
= CD, e =CP, and ZE = PD. 
bags? aka es: 5 X 
24495 -bbh __ 2K D, ffaa+sscc> 42d D 5 
N 2714 WO 
ttaa + 15dd — 5306 „* 5 7 
= ca, and . = ED. ; 
93 ſimilar triangles, © | 
PD:PC:: KD: KG = nao +1mdd—mbb 
Wo 7 7 7 
raa+ rdd—rbb 
PD': DC: XD: "DG = err e, 1 
Db: c: : GK: CH = mms aerger, __ 
27714 s Sim 
CD: DF :: KD: DH o 222 IEEE fuch 
| - FS , in p 


hence GD — ED = GE = 
ritaa + retdd — ritbb —ittaa — 2 dd Þ Acc, 
224 14 
Then by ſimilar triangles, d 
CP:PD::GE:EL =rstaa + &c. divided by 22714, 
«a EL= 2153869732771305800—I7 '$39x57262 __ 2 — den 


allo 


728. 


— — 
— 


1 


* 
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1% CE = 465138419083091733 aa+12'28641236 _kaa +1 
— 


| a 
therefore LE* + CE? = LC; 
$ 4 + &/ '{ 
that is, Leer le D 
or 28 44 +ccaa—2hlan — 944 — kka* = [+ pp; 
that Ah, by. diviſion and ſubſtitution, xaa — a* = Z, 

or xe—ee = 2, by putting e = 44 Dy 


hence © = aa =- + 4 _ — 2 = 127*6958908986685, 


and @=11*300260066 = BD, and the reſt 
| 11m. 2f. 16 p. 
CD = 10˙526383 } V 1 8 
CB = 8241 miles = £4 - Yo 


Mr. John Turner has very curiouſly. wrought this an- 


ſwer by trigonometry, and an algebrajeal proceſs to this 


biquadratic adfected equation, 


: : — Acc 
1 +g* x* + 2dxx = 2 
＋ 2405 | 


* 14 — 1 ＋ 5 — I 12983 miles, 10'525, and 7˙11. 
; my II. Pueſe a 


* IL QUESTION 123. 4 


Deſcribe the triangle Bed fimilar to the 77 
propoſed one, or whoſe angles ſhall be 
tqual to the given ones: then, by prob. 31 
Simpſon's Geometry, determine the point / 
ſuch, that the three lines BJ, cl, dl may be 
in proportion to each other as the three 
given diſtances BL, CL, DL: upon Bl 
take BL = the given diſtance of B from 
L; and draw LD, LC parallel to 19d, 
Ic; and join D, C: fo ſhall B, C, D, L 
be the four points required. 

Which is too evident to need a formal 
demonſtrat ion. | 


— 


* 
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II. Queſtion 124 anſwer'd by Mr. Turner 


Let SP = 4503 miles = d, P. 
S8 and c = 1039 the 
number of miles which every 
point of the equator is car- ; 
ried through in the ſpace of — 
an hour, by the earth's diur- 2 
nal revolution; then the ratio 25 2 
of PL to S L, will be ba to ca: But b*a* +c* a* =4dd 


Euc. 47. 1. Hence @ = of. — conſequently P L = 


1 . C . 4 . 
ba = 60676 miles, the difference of latitude, and the lati- 
tude arriy'd in will be 46 59'Z north. 


This may. likewiſe be ſolv'd trigonometrically, and has 
ſome affinity to current ſailing, the motion of the earth re- 
prefenting the current's motion, the man being carried 
the compound motion from P to S: but each point of the 
parallel of 48 does not run through 1039 miles per hour, 


and the line PS will indeed be a ſpiral line upon the globe. 

Mir. Geo. Brown has well anſwered and demonſtrated this 
queſtion, and found the latitude to be 4616“: but the 

operation and ſcheme my room will not admit.“ 


III. Que, 


— 


* I. QUESTION 124 


The original ſolution to this queſtion is not right, becauſe the 
motion in the parallel is made conſtantly equal to that at the 
equator; whereas the intent of the queſtion ſeems to be, to find 
the ſpiral deſcribed on the globe by a point, which is urged with 
a given conſtant velocity in the direction of the meridian, and a 
given conſtant angular velocity around the pole in the direction 


meridian to the 24th part of the parallel of latitude. Or it may 
be conceived by ſuppoſing a point to move along the braſs meri- 
dian of a globe, at the rate of 14 miles while the globe turns round 
15 degrees, the motion anſwering.to an hour; for then the parts 


ſpiral. — — . 21.98 
Wherefore, if x be put for the coſine of the variable latitude, 

and conſequently 4/1 — xx its ſine to the radius 2; alſo a = 

14 miles, and b = r-15th part of the equator : ſince bx = the 


motion per hour in the parallel of latitude, and FE eqns 74 
| | . 


perpendicular to the meridian; the rates being 14 miles on the 


of the globe paſſing directly under the point, will trace out the 


No. 25. Qs Trens ANSWERED. 5 299 | 


* III. Pueſftion 12 5 anfer'd by Mr. Brown. 


There's a demonſtration of this in Sir Iſaac Newton's Uni- 
verſal Arithmetic, too large to inſert, by which I make the 
latitude 81® zo, and ſun's declination 17 22“. 

Mr. Maſon, Mr. Whitehead, and ſome others ſay this 
queſtion is unlimited, or at leaſt admits of more true anſwers 
than one: but m— received none but the above, I ſhall 
not here give my judgment till further trial be made at a 
more leiſure time, except Mr. Benb's latitude $0% 45“, decli- 
nation 199 27'. * 


0 * IV, Queſ 


_— 


the fluzion of the arch of the meridian or abſciſſa of the ſpiral, 


Ta ; x 4 bx x 

we ſhall have : + : 

r ;,, eV iwmnds 
fluxion of the parallel or ordinate of the ſpiral ; then the ſum of 
the ſquares of theſe fluxions of the ordinate and abſciſſa will be 
equal to the ſquare of the fluxion of the curve of the ſpiral, or 

* o ” x 

fuxion of the ſpiral 2 = MR fot 2 160 2 N 


aa — aa Xx 1 — XX 


=2 „ 


by putting q for =. Now, by Cor. 2 pa. 228 Menſuration, it 

vill be found that this expreſſion is the fluxion of an elliptic arc 

whoſe ſemi-axes are 1 and gf . Wherefore if the circle 
g aa : > 


whoſe radius is 1 be circumſcribed by the 
elipſe whoſe tranſverſe ſemi-axe AC is = 


aa + bb 
* ae 


„and BD be the degrees or 


arc of the latitude, and EDF be drawn 
parallel to AC; then CF will be = x, and 
te are AE z the above fluent, or length 
f the ſpiral from the pole: Alſo Ee will be 
the length of the. ſpiral between any two 
atitudes BD, Bd. So that if BD be the 
pren latitude of 489, and DE be drawn 
parallel to AC; then take Ee = 4503 miles 
de propoſed length of the ſpiral, and draw 
d parallel to ED; ſo ſhall Bd be the la- 
tude required, | 


III. QUESTION 12s. '- 


This queſtion has evidently been made from prob. gs of Sir 
ac Newton's Arithmetic, where a full ſolution may be ſeen, 


* 5 3 
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IV. Ducftion 126 anſwer'd. 


Mr. Elias Colbourn fays, if the numbers as given be 
placed in four rows, you need only let the diagonals ſtand, 
and croſs places with the other numbers as in theſe ſquares, 


8| 1% 15 N ; 8 | a8 27 | un | 

x4 | 15 16 | 17 23 | 15 | 16 | 20 

20 | 21 | 22 23 | I7 | 21 | 22 | 14 | : 

2 | 27 28 29 | 12610 9 | 29. : 

The numbers plac'd as Tranſpos'd, which makes 74 bv 
given in the queſtion, ten ways, viz. laterally, 

5 tranſverſly, and diagonally. 5 

Aſvatia ſays, the method of filling all ſorts of magical th. 

ſquares with the magic cubes, may be ſeen at large in th me 

memoirs of the royal 5 of ſciences for 1710, page 124 14, 

by Monſ. Saurier, in his Conſtruction Generale des QuarrcWY anc 

*Mag1tques. IE $8 ; C7 

| | : | : 

V. Queſtion 127 anfwer'd by Mr. Whitehead. 408 


According to Mr. Boyle, the weight of water is to thi 
of air as 1000 to 1. Mr. Ward makes » cubic inch off 
water to weigh 578697 ounces avoirdupois. Mr. Nor ime 
wood makes a degree of the great circle = 694 miles cart. 
hence the diameter of the earth is = 504606222 inches fer fron 
And 35840000000000000000 ounces of air will fill the abyſs per 
and thence 3584019 ..... ounces of water will fill the fame ont, 
Then as 578697 ounces : x inch :: 35840, &c. ounccs mile: 
£$21932237423038308475765 = number of inches in the abyſs 
which added to thoſe which are in the earth, the ſum v1 | 
be equal to the ſolid inches in the ſphere of the flooded earth} —— 
from the diameter of which take that of the earth, and d bY 
vide the remainder by 2, the quotient is 273977752 inch 
= 6449˙8 146 feet = 21499382 yards = 1 mile 389 yards. 

This anſwer agrees pretty near with the propoſer of t! 
queſtion. There were many others who ſolv'd it: but 
anſwers to queſtions of this nature, there will be ſome con 
derable difference, by reaſon the proportions are taken fro 
authors which do not exactly agree; as (1) In the proport! 
of air to water, (2) In the weight of water, (3) The geom! 
trical miles in a degree, (4) In the diameter to the circun 
ference, | RO 8 

VI. Qu. 


| 


J 
ly, 
ly. 
ical 
n the 


> 124 
arrés 


the moon 


* 
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* VI. Queſtion 128 anfwer'd by Mr. T. Williams. 


The common center of gravity of the earth and moon 
goes through. the magnis orbis ſo, that the areas deſcribed 
by the radii to the ſun are proportional to the times; 
the accelerating gravities are as the quantities of matter 
in thoſe. bodies; the maſs of the earth is given equal to 
39008956283823202513476 cubic feet; the diameter of the 


No.25s-  QuvesTions ANSWERED. 


* 


to the diameter of the ©, as her apparent ſemi- 
diameter to her horizontal parallax. Hence her magnitude 


3016824929164469 16225 feet: The attractive force will be 
the ſame in reſpect to their diſtance from the common 
center of gravity, as in reſpect of the whole diſtance be- 
tween them. 2 | 

Let & denote the ſun, MC the mag- 
nus orbis deſcrib'd- by the common 
center of gravity of the earth 7, and 
L, C the) in octant, her 
mean diſtance 605, ſemi- diameter 
1309095060 feet = T L. Now as the) 
and © tend to C. as to one another, 
CT: CL:: maſs in L: maſs in 7. 

Therefore CT = 26361759 feet 
408 3 miles, and CL = 1282733200 feet 
= 242752 miles. e 14 2 

Mr, Maſon, the propoſer, anſwers thus: J = mean di- 
ameter = 268923 miles, q = the quantity of matter in the 
earth, and x=), a = diſtance. of the common centers 
from the ſin; q:1:: maſs O: maſs), ga=d—a 


per ſtatics, and ga +a = d; hence @ = — 1 = 5899'34 


miles. * . ba | | 
* Ty 8 | KG Mr. 


* 


* wo % . 93 * = &F . 


VI. QUEST1ON 128, 


— 
7 


If e he the quantity of matter in the earth, and m that in 
the moon, or any other two bodies, and « their diſtance aſunder. 
Then, per ſtatics, as e n: d | 


: — = the diſtance of the earth ) 1 ae PT 
2123251 12:4. Obie obris = e from the com- 
En in = the diſtance of the moon ; 1 


non center of gravity. i 
Diary Mathem. 


—_ -: 


N 
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Mr. Turner has curiouſly explain'd this, and ſays the 
author ought to have told whether in 4 or &, &c. but 
that nothing certain can be laid down, ſince we cannot 
truly determine the diſtance and magnitude of the ſun; and 

that regard ſhould be had to their denſities, and ſpecific 


gravities, &c. 


VII. Luscſtion 129, anſwer'd by Mr. Da. Nairne. 


The pendulum vibrates ooo per hour = 16x per minute, 
and one of 39˙2 inches vibrates 60 per minute; alſo they 
being in a duplicate ratio of their vibrations, therefore the 
length of the candleſtick will be found 308 inches; and the L 
candleſtick above the floor 314. Hence the whole height 
= $22 inches = 68˙5 feet. e 


22+ Prize Queſtion anſfwerd, + 0 


Join . AB, AC and 8 
Am; draw mi and Bw 
LAC, mg Il AG, mf" r 
1 43; draw md 10. 7 
that ZM Am 3 
Am B, and ur that ta 
£L Arm= AmHB. Then ha: 

the triangles Amb, Amr. * 
are ſimilar, as alſo Am C 
and Amd: alſo the tri- 
angles rmq, dmf are 
firular, Then let @ = _ 
= A535, & = bo = 
MC, i irg = Au, 
2 88*47 = Bev, and r 
= 0 As; allo x= 
A, y = ms. Then mf 
==, and $f = , a 
1 Z a 
— — | 8 | K 


* VII. QUrzs$ST1ON 129. LE 

: As ro! 2 3800“ or as 102 : 362 :: 39'3 : 39'3 ** ñ½ñ 62 = and 
Fos inches the length of the cord or line. , 

Again, if x = the whole height, and a = $08 = the greater equ 

part. Then x : 2:2 x— 4 hence xX— ax = as, and 


«= — * X 2 621˙96 inches = 681 feet nearly. 
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1e which taken from x, we have Hf = —7 S g, and 


id Aq = mf == Again, i in the like triangles, Amb, Amr, 
Ar ==; and in AmC, Adm, Ad = =, which taken 


from Af = x — 4. we have 4 7 =; 8 


te, ThE nd Then mg : gr :: mf : df, that.is 


_- x—= 7: 2 2 Pig 2 Fier. 
2 r  oyy rer 
r 


= "14" — 75 or for aa—cc put dd, and tranſpos d 


e ce 10 = EP PHE IE = gg 
EEO . Proceeding finds x = 43'8068 = As. Then 


3 angle 1 m may be found; and two ſides and a con» 
tain'd angle given in each, to find Bm = 70'32, and Cm 


= 39˙63 fee vet hs AT. | 


extreams and means, xXx — 


\ | 7 i 
8 | *-The PRIZ I QuvEz$T10N. 
| This queſtion may be otherwiſe ſolved thr 


Putting a= AB, F= AC, and = 4m, as above; and alls 
5 and c = fine. and coſ. Z BAC, 
x and /i — x3 = fine and coſ. C BAm, and PETE 
2 and y/1 —7 i Wa a Of 09 92 | 


| Then, by trigovometry, r=n 4 An, 


2 bz. 
3 = tang. Lame; but theſe angles are 


atcr equal to each other by the queſtion 3 LY: , therefore ve have this 


| | 


— 2 9½¹⁰ $5 r=di= a." 
\ D d 2 ; | But, 


30 Lavizes Diaries. [Beighton] nah. 


Of the Ecligſes in 1728. 


0 Js * 
4 


There will be four eclipſes this year; twice will the 
moon's dark body interpoſe between the ſun and our part 
of the earth, and hide part of his face from our fight: 
and twice will the earth interpoſe between the. ſun and 
moon, and hinder the ſun's enlightning the moon. | 


r. Moon eclipſed on Wedneſday the xath day of Fe- 
bruary, about 7 in the morning, viſible. | 


| 1 — Midd. End Digits 

Aſtronom. Car. at Coventry V 44 VII 10 VII 36| 9 32 
Leadbetter, London — [ 497 23] 8 48 9 13 
Joh. Newton, Melt. Moberry | 5 55 7 78 19 9 26 
T. Sparrow, Nottingham „ 477 16 8 45 [x0 16 


Y's lat. north, deſcending | 39 47/— 30 287) — 


But, again by trigonometry, 2 = = x2 — ex, 

| and i -= =53x+y1—x; '. _ 

| theſe values of 2 and i — 27 being ſubſtituted in the above 

5 or | HR br —a* —bcx 

r- IR rr -N = 8 

which equation, reduced, gives | | | 
442234 en 447 bre + a*r?x* + 2a brix T4 = 0; 

f + 327 
— 44252 

| 2. þ 2aber? | 
Som which biquadratic equation x may be found. 


_ equation, we have 


— 2a Crs — 127242 
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Theben will fon about the middle of the eclipſe, 1 
that the end of it will not be viſible to us.® 


2. Sun eclipſed the 28th of 8 at 3 at night, but 
inviſible, by reaſon . che ſun is then ſet, ', ; 


3. Moon eclipſed the 8th da of Auguſt, 7. 52 at nig 
the moon being then below — horizon. . wil 
be over. before ſhe riſeth, and ſo wb of ZIP; 


4. Sun eclipſed: the ok of Auguſt, at r in a the, nen- + 


0g, in viſible. q 


U 


" New Velten. | 


I. Sof, 130, by Mr. Rich. Whitehead. 


Near the place where I ſojourn there happen'd of late, 
Thro' time and neglect, a ſharp cauſe of debate. | 

Three friends own'd a meadow, for ſo f years, 
Till they could not determine the bounds of their ſhares: 
A worm-eaten parchment, much gone to decay, 
Was produc'd,. full of lines, which they call'd a ſurvey: ov 
This was thumb d, and look'd over and over again, 
And with ſpectacles too, but alas! all in vain: 
Nay, the ſchoolmaſter's learning, tho deep, , nought ayail' * 
And where ſhou'd they go when the ſchoolmaſter fail d?” - 
Howe'er, being told that, my fancy to pleaſe, 
I've us'd An often with queries like theſe ; 45 


% 


| They 


e 


— 


* This eclipſe was obſerved 


| At I. Michael the Archangel by J. de Caſtro Sarments. 


| h. m. s. 
Beginning _ — . 


7 This eelipl was ved a at Pekin, thus: 


h. m. 
ners of the 83 — 10 54 
Beginning of the echpſe — — 11 2 
End 


—— — — — — 14 © * 


Dad 3 


* 


= 
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171 all ſaid they'd treat me, and thank me to boot, 

- If I'd ſet the thing right, and end the diſpute. - 
The mead had four ſides, a ti ipezium or ſo, 

As the muſty old manuſcript gave me to know: 
Theſe ſides, eaſt, weſt, north, and fonth, as they went, 
The letters 4, D, E, and C repreſent. „„ 
A D had fix chains, forty links, (to 2 oe Ml 
EC twice five chains, links fix, three, and one; 5 
And AC contain'd chains twice ſeven, links none. 
Two lines from the ends of the ſide A and C 
Iſſuing, met, on the opgovte fide E and. O © 
At a point call'd, for ſake of diſtinguiſhing, 3, 
And there form'd an angle (you know what I mean) 
Equal the ſum of ſixty degrees, more by eighteen ; 
And after this manner were ſeen to divide 
Into its three three-corner'd portions the mead. 
Moreover, theſe. lines their proportion thus bore; 

BC to BA, was as three is to four + 
BD to BE the ſame ratio did ſhew, 

As three, in the ſcale of proportion, to two. 
Phoo ! ſaid I, Mr, Pedant, don't know what his trade is; 

If nonplus'd by this, he's no great Archimedes. 

I ſhall foon ſet this matter to rights, I don't doubt; 

But I found, after all, 1 was plaguily out : tt; 

I thought of this nature *rwas eafy to do things, 

But I find that fpeculation and practice are two things. 
Of ye, Diarian fair, the favour I aſk, | 
That you'd pleaſe to perform what I took for my taſk: 
For me tis too much; but there's nonght can ſurprize 

Or poſe you, whoſe wits are as bright as your eyes ! 


I. Pueftion 131, by Mr. Tho. Dod. 


A youth who in numbers ſome progreſs had made, 
And took himſelf now for a notable blade, 
Came with his progreſſion“, and ſaid he cou'd ſhow, 
How far a ball, conſtantly moving, wou'd go; f 
Which, ſays he, the firſt hour ſhould: go forty miles clever, 
Thirty-five in the ſecond, and ſo an for ever. | | 
I allow'd he might do it, and bid him ſuppoſe 
The ratio as 6 to.. . what I nor he knows; 
And that it went ſo many + miles ſecond hour: 
Likewiſe this ſum to his, be as nine is to four. 
He try'd, and fell ſhort, as a long thing to do: 
80 now he refers himſelf, ladies, to you. 


3 Geometrical. 1 4648. _ 


ver, 


2 


In & the node, or focus 
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UI. eu rr, 3 Mr. Jak der, 5 Na” 


In ancient ringes, bes royal David's fon 5 
Did reign in glory at Jeruſalem, 
He built the ſpacious temple of the Lord, 
With implements, and rich utenſils for d. 
A molten ſea amon ng the reſt was made, 
For the prieſt's uſe intended, as tis ſaid: 
Upon twelve brazen oxen it was ſet::: 


Two thouſand baths it wou'd contain; and yet 


A line of thirty cubits wou'd, ſurround 
The ſame: It was cylindrical and round, 


The depth five pax Gor was, and hand's un thick: F 


Bur the diameter I'm to ſeek ;- 

For tho”. ten cubits be the number told, 

With the periphery this will not hold; | 

For ſo the circumference you may ſee, | 

Wou'd thirty-one and more than four-tenths be. 
Now, I ſuppoſe, the jewiſh 'cubit was 


Longer than ours; but what's their bath, alas! * 


} 


Is hard to fix, fince authors are divided 2: 
But ladies, by your arts 'twill be decided. 
My firſt requeſt, fair ladies, don't — 


The bath's content, and cubit's length FI 


And theſe dimenſions how I muſt apply, 
To make the ſea two thouſand baths contain, 
No arbitrary meaſures to retain, 


But what you from an author can maintain. 


2 favour more, once more I crave your aid; 
oſe this molten ſea of: copper made, 
ay full of water pure, I pray, declare 
What weight men the oxen bear. 


IV. Queſtioa 15 b Mr. Tho. Williams. 


In Oxfordſhire's a "Berle ey I ground, 
A ſection of a parabola found, 


| Having three ſides; one curvy d, we'll call C M, 


Being ſo wer by Charwell's chryſtal {tream : 

The other two be'n reg, did 
that ſection: 

But bein ſtreightly hedg'd, the laſt great flood 


Drove alf that mound from off the ground it ſtood; 


Left nothing ſtanding but a willow tree, 


And that, by chance, * in the vertex C. 


make connexion, of 


* 


3 


2 
. 
12 
i 
: 1] 

J 
1 
* 
oy. 
F 


\ 9 5 = a 
y G3: * SH N 2 4 0 "wry " a 8 8 
2 by A - et th Y - * O 
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Since which all ways are try'd for to regain 
The ints M. X „ but all, alas *: rove vain. 
But this may uſeful be, the fide: F 
Was found, before the flood, poles 2 Lo, 
The ſquare 6f which, they fay, was equal to 
The meadow's area, Now ve beg of you © 
To give the fide X M; for till that's found, 
We can't again pretend to fix the ground, 


v. Bueftion 133, by Tuxarne Takes, 


Ye charming fair ſex, to whom benign heav'n 
A bright and fuperior genius hath given; 
Whole luſter in wit and art does appear, | 
In the bright annals of the rolling yea; 
Your aid's. much defir'd : And you, ſons of art, 
Your kind aſſiſtance pray pleaſe to impart 
To a young Philomath, who labours to find 
A right-angled triangle of ſuch a kind, 
That when the doubled ale area on every fide _ 
In its utmoſt extent (tho' never ſo vol K p 
Being duly ſubdued, the remainders all three 
(From every ſide) a ſquare number ſhall be. Þ 
Now, ladies, and artiſts, pray pleaſe to explain, 
Then a veſſel's erected upon ſuch a plane, 
| At ten inches depth, how much ale "twill contain. 


a VI. Qaeſtion 134, by Mr. Tho. Grant. 


Ye Britiſh ladies, to whom all apply, 

As an oracle, in things abſtruſez; 

The greateſt area that can b' inclos'd 
By four right lines, ſuch as below are ſeen, 
Vouchſafe to tell: for ſurely you, or none, 

The deep myſterious ſecret can reveal. 


[The lines 20, 16, 12, and 10.] 


VII. Queſtion 135, by Mr. John Turner. 


| In that delightful iſle of old ſo fam'd 
For Cytherea's rites, thence Paphos nam'd; 
Inclos'd with flow'ry meads, a mountain ſtands, 
That caſts a ſhadow into diſtant — 
In vain acceſs by human feet is try'd, 


Its lofty brow leoks down with noble pride 


AL ELD RT TI 


. 
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On fruitful Nile, tho ſeven wide channels ſpread, 
And. ſees old Proteus in his oozy bed: | 
Whoſe altitude if cub'd and 4 
Into three times the ſquare root of the ſide, 
Drawn from the mountain's vertex (till it be 
A tangent to the earth's convexity, 
Bounding the utmoſt proſpect of t e 8 
Produces what I in the margin ſhew. [ r005 *9309 
If now the earth's radius ſuppoſed be 
In miles three thouſand nine Vandred ſaxty-three, 
Artiſts, the mountain's height explain, 


: raed the Wan plain. | 


Te Prize Dueftion. 


Bold Britons; boaſt no more of Bacchus here, 
Since he's dethyon'd by Parſon's humming beer; 
Straight abdicate him our dominions quite, 

And Parſons deify, as tis his right. 

Let foreign args s no more our ſenſe invade, 

Which robs our ſtores, and mu domeſtic trade: 
_ Champaign, Bourdeaux, and Burgundy no more 


miles 


3965 


Will be eſteem'd as they have been before; 


His ſoy'reign, ſtout, and fine balſamic ale 
Excels that nectar did the gods regale. 
For ſack no more the learned can inſpire 
Like this ſame beer, with true poetic fire. 
Twill make the courtier hate the favning knave; 
The tim'rous ſoldier, valorous and brave; 


The canting whig, ſelf - int reſt to deſpiſe; hs 15 


And heedleſs tories, to become more wiſe; PS. 
Make the mechanic new inventions find, E192 44 
And will inſpire true Britons with one mind. 
Henceforth, renowned PR you ſhall be 
Eſteem'd our patron, own'd a deity, 
Your ſtately cafk to be your throne, from whence, | 
To all your votaries, your laws difpenſe. 
[This ſpheroid caſk, whoſe magnitude is fuch, 
THF Trojan horſe did not contain ſo much; 


all twice ei ighty * barrels of ſtrong beer: 
the bead's th e latus rectum of its ſphere. 


17 5 you the diagonal from th' length . 


Two feet two inches then remain exact. 


Ingenious artiſts, I this favour. aſk, | 
To ſhew th' dimenſions of this ſpacious caſk. 


* 160 barrels at 36 n due Baer. al 


*I Vllt 


Foryby y th' dimenſions, it does plain appear 22 | 7, h 


45 PP 


"4 
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* I Dueftion 130 anſwer d ly Mr. Turner. 
Hie AC given = 14 chains, the angle AB C 786 
and the ratio BA to BC as-4 to 3. It is eaſ 
find B 4 = 12*51881, and BC =='9 38912. Draw the li 
28 — E. ef and put 
225 2 = = 9'4487, 


= 7 = 45512, 


Cy h = 82123, 
C = S 10 10 1, 
naC = n! 
Ap = et © 
EH = yg? 


: Then 


ic. * * „ — 


"1 Qvnetion 130. 


Here being ren of the traperium the three ſides 4 D, AC, and 
CE, the angle 4B C formed in the other fide, the ratio ( to ») 
of its legs A B, BC, and the ratio (pe to 9) of the ſegments BD, 
e from which the figure will be conſtructed 

we 2 . 4.3 54 ; 

5 | Conſftrudtion. 


On the given baſe 40 {by Prob. 3 of 3 Aa) cons 
Nitute a triangle A BC whoſe F, 

ſides thall be in the given 38 N 
ratio of m to n, and whoſe 
vertical angle ſhall be equal 
to the given one. Then with _ 
the cen N C, and radii 
equal to the other two given D 
| fides of the trapezium, de- 
ſcribe two circles: Nr 


CB, and make as | 3 a LED IP ods, 
CB: BF and allo 55 Ex: : "of + 5 WE." 6 
F D; which apply to the circumference of the * whoſe center 


Is A. Draw DB, and continue it to meet the circumference of C 
Ms * ADECi is the. trapezivm required. Demon 


re 


28 


29. 


*.. QpasTIons Kenn 


Then Wa 6p 3 per b 2 


46 — 4e = 4hb— 12hy +9 yy per Euchd 47. 1. 


911 — , — 446 de = 9 + 18hy + 909: 
Putting 5 = zu — 3g, and w = 927 — 5s, 


We ſhall have y = 2 ee, 
_ and oy 5} VIDS 4 
d = ont 


And reducing the equation, e 3˙43139, y is found =. 
1'87239, 4 0033966. Hence BD = 6641, and BE = 


os 


44374 chains, and the whole DE = * 
ö 1 ADB = 1x „o 22-1667 $4: 
And the areas of 3430 =5 3 1371 

f nnr EIT 7: 
Mr. N. Fearnſides anſwer is the ſame in every indivi- 
dual letter. | N | 


II. Puef+ 


3 £ * 2 7 


— 1 


Demonſtration. | | 
The triangles BCE, BED are fimilar by Euel. VI. 7, and, 
therefore B E: BD :: BC: BF:: q : by the conſtruction; 
and the reſt is alſs evident from the conſtruction. BED 


12 4 ; |  Calculatio A. in: 


As WT: == u:: cotang. 1 Z ABC : tang. 1 dif. of the 
imgles BAC, BGA at the baſe; which added to and taken from 
half their ſum, we obtain thoſe angles themſelves; and conſe- 
quently the triangle ABC becomes all known, which is one part 
of the field. Then in the trapezium BADF, are known all 
the fides and the £ ABF; to find the diagonal BD; for AD is 
given, and AB and the . B have been found; then by the con- 


CB: 3B F: 2 50 CB FF 
5 | To determine 


BD, draw AF; then in the triangle A4 B F, given two ſides A B, 
B F, and their included C, to find the third ſide AF and the 
Z AFF, Then in the triangle ADF, are given all the fides, to 
find the £ AFD; and the ſum or difference of AFB and AFD 
will be the { DFB. Wherefore in the triangle DFB, are known. 
two ſides DF, FB, and their included angle, and conſequently 
the whole triangle ; which is the 2d portion. Laſtly, as m: n 
: DB : BE; hence the 3d portion CBE is known. "WY 


$4 * * S* - 
nl _ * — 


— — 


; 
: 
. ” 
2 
7 


— 
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u. Queſtion 131 anfwer'd by Mr.” Tho. Grant. 


A ball moving 40 miles the firſt hour, 35 the ſecond, and 
ſo on for ever in the ſame ratio, will go 3 20 miles. Then, W .I 
by the queſtion, as 4: 9 :: 320 : 70 miles = the ſum of 
a decreaſing geometrical progreſſian, whoſe ſecond term is 
46 and laſt term = o, Let x = the firſt term of the WW © 
ſame; then, per Euclid 5. 12, 'twill be as x: 4648 :: 720: 
120 — x. This, turned into an equation, gives 920x — xx T 


= 33500; Whence x = 50 miles, and the common ratio as 6 p 
to 5 or as 1t0 . 2. E. I. F anc 
3 5 | | | | Th 


III. Pueftion 131 anſwer d by Mr. Turner. 


If a line of zo cubits, or 656'64 inches, would ſurround I. * 
the molten ſea on the outſide ; then the outfide diameter call 


was but — — — — _ 20g'ors inches As 
Twice the thickneſs of the „ 
copper or 2 hand br. ſub. e 3 1; 


Remains the inſide "moe — 201'719 
The depth 109˙44 inches, dale 341 9% 


I", 1 of — | pa 
The whole ſoli e 3786403 ·˙31 cubic bes 5 
Add the copper's bottom — n125170'rx = 

The lum e . — — "3880353" 44 © | * 
Content of the inſide — — 3497523˙126 The 


A cubic inch of 18 weighs 8 8869 N ounces avoird. 


Hence the weight of La 55 13 


Difference — — — 382750294 an 
Equal to the cubic inches of copper. Divide the laſt ſum e 
but one By 2000, the number of baths it contained, gives a 
the quotient. x748*76 cubic inches the content of one bath Micnc 
= 7+ gallons wine meaſure; the whole contained r514c's 
gallons wine meaſure, or 60 tuns 20 gallons. Then accord- 
cording to Mr. Ward, K „ N OO Os 


clear water O 578697 | 
water .. 56 tuns 8 hund. 12 pounds Putt 


* 


on the oxen 1112 o 52 13 


— 5 


S 


1 ER er d 
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 Anſawerd by My. John Clark. 


cubit is 21338 inches 
By Harris's Lexicon a alm 4 
ath 1747700 
whence the quantity of 2000 baths 3495400 
water in the ſea 3497504 | 
difference 2104, which i is but 
155 of an inch in the depth, or little more than one bath. 


T. c. it. Ib. dw. gr. 
Then by, Mr. 3 water is — $570 5 11. 205 8 


proportion the wi. ſides of the 1 37 2 7 4 59 16 
and the bottom in proportion to the ſides 18 x o 1 173 9 


The whole weight in avoirdupois — 112 4 5 .4 146' 9 


2%... Sac, 2 


LIED 


* IV. Queſtion 1 32 anſiberd by Mr. W. Milward: | 


Let fall the ordinate MP, which | 
a call a, and 8 8 b = 26 poles. C 5 #5 


CP X PM _ TIES N 


= We area of the ſemi- * |_ 
parabola CP M = ggg or ==. " 
Ss MX—CP= PX = S249, u 
XXI S the aree-of the triangle PX M. 

The A P.X M + area of the ſemi-parabola = the area of the 
meadow, viz. EF + err 2277 = zz per queſtion. 
ba + 12bba = 24bbb; here a is = 4x55 poles. 


Fs 


es 


bath Hence MX = = 43˙445. | 
4c'8 v. Queſ⸗ 
ord- . | 4 
rd. * IV. QUEsT10N 132. 


ands I Putting 5 C X, and x = the ordinate PM ; then, by the 
| 13 ture of the parabola, =; and, by prob. 7 page 321 ; 


13; il 
enſuration, . PAE $00; wan 55 by the 


«ſtion ; that is, 5 + 1 * Ir I, or 83 TIZz I = 2403. 
werd E S 


84 Lap Es“ DIARIE s. [Beighton] 1729. 
*. Due/tion 133 anſwer'd by Mr, Geo. Brown. 


Let a = ſide of the triangle ; then 242 — the double 


282 
area. And ſuppoſe .a — _ = 4; Which will admit of 


many anſwers, for when brought to a ſolution it will be 
a —70s = 4/4970'25 — 564, and the greateſt root take 
to be the utmoſt extent mentioned, viz. 4 = 705 + 

M 497025 — 564 = 136˙879. And making this equation for 
the other ſide 42 — Ty = 2'25; then @ 138˙71. And a 
veſſel erected upon ſuch a plane, at 10 inches deep, contains 
23449 ale gallons. N pEFTe 4 


* 


2 VI. Dueſtion 134 anſaver d by Mr. Tho. Grant. 
Let x BD, a= AD, BAB, c = CD, and d= BC. 


1. By the BORIS, 50 a OC 
\x:a+d::a—d:- 3 | 
DF -F, therefore Be 
xx T -A | | 


DF = 2x 
| 2. Again by the figure, 


* t : — 5 


DE — BE, therefore DE = — — 


bh 
We 3. By 


_ 


. ——_ —_— — 


V. QUEsS TroN 133. 

It is not clear what is meant by this queſtion as it is worded ; i 
double the area of the triangle is to be taken from each fide, an 
the- three remainders are to be ſquares, then ſolutions are given a 
queſtion 638. 3 | IF | 
t VI QuESsTION 134. 

By Theorem 12 of Simpſon on the Max. and Min. of Geometric: 
Quantities, the trapezium will be greateſt when it can be inſcribct 
in a circle ; and then, by rule s page 71 of my Menſuration, th 
area will be found thus: Half the ſum of the given ſides is 20 
from which each of the ſides being taken, we have the four r 
mainders 9, 13, 17,19; and the area = //9 X13X17 19 

194˙4. e 


W 1 


ible 
of 


| be 
ake 
1 
for 


d a 
ains 


BC. 
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Q rss Tos ANSWERED. 
„ Log ESE at.) 


EF. 


JEN + 24*x> + 24*4* — x* — a+ . 2 FA. 


4 _ 
1 4. By the ſame,, 
22 F EG 
Pts 4* * | | 
5. By the figure, 
VAN +F20*x*? +2a*d* —x* - 41 — 4 


%a x0 N Tae = — 4 —b = the 


© greatelt area. 
6. The laſt in fluxions, 
C 
2M2a*x* + 24*x* + 2a*d* — x — 427 — 4 
ca xX + xx —x3x 9 3 
FOE ITE ET ET. 
7. This. reduced is 


DE: 


= Os 


| — - |; + $44" 4y | 
T gt ond: Ds 
ny HE... Fatt _..-.4 
ac: — 4452 Tad 4444 
+ 2d — 424 +2644" . 2422.0 
—4b*0* 2024+, F4an0s 
en i 5 


8. Or in numbers 


X ＋ 1860x*% — 1076272 + 222273000 x* — 8768000000 


= ©, 


— 


2+. 


= 0 


Hence x = 21'187, And the greateſt area is 1944, & c. 


VII. Qyefion 135 anſtverd by Mr. John Bulinan. 


Let x = B 4 = the. mountain's height. 
Then x + 3963 C. * 

ence xx + 7926x + 15705369 2 „ 
Ot xx ＋ 7926 K = AM*. | | 


— — 5 
Conſequently 4/81x**+ 642006 =- 2003293 
Then' if the latter part of the equation at me 


Ste Fig. to 
Dueſt. 10x 
9.244. 


aſt Rep be 


involy'd to the fourth power, and the radical ſign taken 
away fromthe firſt part, the. equation will be clear of ſurda, 


and x may be found = 3 miles, the mountain's height 
e 2 8 


re- 


The. 
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| The fame anſier d by Mr. R. Fearnſide. 
Put a= AB, b=CB= 3963, e= AM, c = 1005*9309. 
Then 3a] e = c, and e = F< Then ee = 264 ＋T 44 


4 5 
W . 
= Het, or 4 TG = oY reduced, 4 = 2999999 


miles. | 
The Prize Queſtion anſwer'd by Mr. Geo. Brown, 
Let AC a, CE=LD=x, 4 #7 


EE AD Sas inches, 42 
5760 the content, c = 1077˙15. 
axx—4bx+bb = AD. 
M3zxx—a4abx+bb—a = DE. 
3xx — 4bx + bb + aa — 
2ay/3xx—4bx+bb= DE?. 
T2xx — 16bx + 4bb + 4aa — 
8ay/3xx—46x +b6b= DH?, | 
24x | Cn 32bx> + 8bbx + 244ax-— 16ax4/ 33x 4bx.4+ bb 22 d. 


5 „ 

241 — 3zbxö + 85 bX + 2444 — de = | 
n6axy/3xx — 4bx + bb, and when ſquar'd 576 * — 
1536 + 1408 b*x%* + 1152a*x%— 5$1263x3 — 48dcx? 
— 1536ba* x3 + 64354 x* + 64bdcox* +384 Ba x* + 
$7644x* — 16.le * — 48 dear + d*c* = 1684* x4 — 
a024b a? x3 + 256b*a*x*, th | 

And when a4. is found in the unknown quantity x, there 
will be an equation of the rath power adfected; from whence 
the length is 156'2, diagonal 130'2, bung diameter 128˙3, 
and head 821. 2. E. J. 


+ - Others have anſwer'd it as below. 


Length | Diag. | Bung | Head 
157˙25 |[131'25 | 1288 | 8272 
160 134 ſ x37 88 


Mr. John Bulnan — 
Mr. James Clarke — 


Mr. John Raſſer— — 126701765 
Mr. John Finch — — | 157 | 128˙19 81.5 
Mr. John Side- Bottom — | 163 137 oat 
Mr. Jobn Hampſon — — [57 t 


Tube lot of 10 diaries fell to Mr. J. Finch, of . 


at 3 quarters after 8 at night, total and viſible.“ 


Aſtron. Carol. 


J. Bulman, Roch. 


the morning, when the ſun is below our horizon. 


— Cc. = 
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Of the Echpſes in 1729. 


There will be five eclipſes this year : Three times will 
the dark body of the moon interpoſe between the ſun and 
our earth] * and twice does the earth come between 
_ fag kak e moon, and hinder his rays from enlightning 

e moon. 13 , 


1. Sun eclipſed on Saturday the 18th of January, at 6 in 
the morning, inviſible to us by reaſon the ſun is not riſen. 


a . — — 
a fs 34 Fo — 3 S * 
; — r err 8 


* 
* 
. 
— HI 4 eas $87 22 


— 


2. Moon eclipſed on Candlemas-day, the 2d of February, 


a SIE 4 


Begin. | Begin. Middle End of End Dura. Digit 
tot. da. . tor. da. 87 5 


VII VIII z VIII go[IX 37 X 36 II 329 3 


Coventry 
Chattock, Lond. x o 118. 52] 9 440 45 3 4420 
Lead better, dit. 6 57 58 4449 30 o 31] 3: 3319 17 


8 

N Fl : 
J. Newton, 4 1 6 5319 4710. 4[3 37/19 

8 

7 


8 
Ta. Melt. 10 | 

1118 58 9 45 10 443 32019 31 
8. 400955 10 25| 3 300 2 


7 12 
6 55 


— — — 
r 


„ ow HEIRS 
= *- 


Urania, N. Pag. 85 


3. Sun eclhipſed the 16th day of February, at 9 at night, 
but inviſible, the ſun being then ſet. 1 ts: 


4 Sun eclipſed on the 15th of July, inviſible, being at 1.40 


— 
TE. 
* 


th 


* This eclipſe was obſerved thus 2. 


C 


ome — J. B. Carbone 75 44 22} 8 43 17 10 21 220 2041 tr 
aris — — — | 7 3 0 1J9 41 18010 4124 
Pekin — — — 14 38 3013.30 97 17 1018 17 40 


Place | Obſerver Beginning T ot. Im. Emergon] End 


h. m. s. h. m. s.jh. m. s. h. m. s. 


6 29 30/ 7 30 I3] 9 8 30 App. Ti 


. Dobb 
A. De 5 


— — - 


Ee3 


5. Moon eclipſed, total and viſible, with continuance, on 


LADI Ze“ DTAAIE A. { Beighten] 1723. 


Tueſday the agth of July, at x in the morning.“ 
Izegin. Beg. to. Mid. End to End Durat. Digits 
| q dark. | - dark. 1 ne 

8 2 1441 1/1 48 II 4½ III 32 0 $ 
*Leadbetter, Lond. |rr 33 12 331 19 2 5 3 5 3 32 18 47 
+ .Chattock, Covent. 11 19 12 30011 [2 2 3 3 3 44 19 45 

J. Newton, Mel. 2 1 | IE 
| © Moberry [ 11 14/12 I4/t 3] 81 2 $1 3 37119 13 
J. Bulman, Roch. 11 22 j12 211 B{x $5 2 34 3 3219 7 
Urania, Newport 11 3413 35/1 2% $|3 6 3 32 20 


New Dueſtions. 


1. Queſtion 136, by Mr. Jobn Bulman. 


When grateful heaven did on. Henry ſmile, 


The ſeventh of that name who rul'd this iſle, 
The mighty monarch (with an awful hand) 


Two courtiers (known for treaſon) did command 


© 


That one to York, thrice fifty miles in length 

From London; the other he to Stilton fent 

From thence; (which places north of London lay) 
They ſhou'd from the ſame moment take their way. 


From thence a journey of a week they went, 


Directly north, as by the King's conſent: 
Between the foremoſt man. and London found, 
By the laſt trav'ler, the ſpace of ground, 


Muſt in extreme and mean ratio run 


As well at laſt, as when it fir ſt begun. 


—U— — - - 2 


— — — 


* This eclipſe was obſerved thus: 


* 


Place Obſerver, Beginning | Tot. Im. Emerſion TR 


1 „— 


— 


Wirtemb. J. Weidler 
Rome 5 — 
Padua |]. Poleni 
Bononia Manfredi 11 56 5412 55 $214 34 25¹5 35 Otr. t. 

Barbado. Mr Stevenſon— — — 8 11 9 $1 * 


—— 9 ** 


h. m. s. h. m. s. h. m s. h. n. . 
12 1 30 3 1 of14 40 3c|15 40 0 
12 1 oji3 o 1614 38 24/5 38 
Iz © 28.12 58 48.14 37 3b|rs 38 Sap. t. 


10 50 Oap. t. 


* — — 


* 
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By Stilton then alſo the diſtance ſhall „ 
Be in extreme, and mean ꝓrq portional, > 
Between London and York; and to take place + 
To York, from Stilton is the greater ſpace. 

Fair ladies, then tell me by algebra, 
Th' ratio of the ſwiftneſs af their way, 
And from London to Stilton tell I pray. 
And from York to Stilton 'tis intende | 
The miles to know, and this work is ended. 


II. Queftion.137, by Mr. John Simmons. 


— 


— war ate 5. nana _ —— We — — — — N * — — 
. Tr On rr rr TY „ 
FF Pc 

l 


The wine gallons that each body platonic will hold; 

(The fides twenty- nine inches) ſome years ſince was told. 

A wager is laid me, were each ſide an inch more, 
Twould puzzle my noddle, the ſame to explore, 
I've try'd many ways, but in vain, for I find 

My money is loſt, if not help'd by ſome friend, + 
On whole ſkill, in the caſe, I may ſafely depend. 
Now, gentlemen gaugers, pray ſheu me your art, 
And in the next Diary be 2 to 1mpart, | 
What each body wou'd hold, were a globe in its belly 
(The ambient ſides done tig 2) and alſo pray tell me 
The number of gallons each ſphere will contain, 
That wou'd nicely incloſe each body — make. plain, 


III. Duechion 138, by Mr. Tho. Grant. 


When Argo, fraught with the inchanted prize, 
With Grecian heroes, and with Medea wiſe, 
Had weigh'd her anchor, and her canvas ſpread, 
A golden apple at the fore-maſt-head 
Sublime they place; their vict'ry to proclaim. 
They fail in triumph o'er the paſhve main, 
With equal pace; when, by miſchance, the ball 
In three halt ſeconds to the deck did fall; | 
During which time they plow the yielding deep, 
The length of five and twenty Grecian feer. 

Now tell me, ladies, who have arts at will, 
The ſpace's length thro' which the trophy fell? 


" " : 
_ .. nr” DR. Re I . oe n—— — : — — 
8 A” * 2 = S 2 ri 22 * the” 2 * ot = 
p — 3 24 * LE 2h. 3 1 8 — 2 I» E > 2 2 
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IV. Queſtion 139, by Mr. Tho. Williams. | 


Not far remov'd from fam'd Oxford, the eye 
And Athens of our Britiſh iſles, doth lie © 
A little right-lin'd field triangular, 7 
© Whole pregnant mould uberous rpg does bear. 
This, by a father's will, I muſt divide 
Betwi xt two ſons, who will not be deny'd; 
Becauſe they've heard much of my boaſted ſkill, 
How I with eaſe ſuch problems cou'd fulfil: 
For Iam apt to talk more than I know, 
As molt conceited fools are wont to do. 
Now, to diſtingwiſh angles, we will call 
Them A, B, C, in manner as they fall: 
A, that is known; the fide AB is giv'n; 
One eighty-two degrees, t' other chains thrice ſev'n: 
From 7 the parting fence muſt go-to D, | 
Cutting the angle 4, and fide BC, | 
That BAD, to DA, may in * 
Proportion be, as twelve is to eighhteen: 
And that BD to DC, may alſo 78 
Be in the ratio juſt of three to two. 
Hence, Pm to ſhew what lengths each fide will bear, 
And how much land will fall to each ſon's ſnare. 
I Know it may be done, but cannot do't, 
Nor will my boaſted rules here help me out; 
So, ladies, with ſubmiſſion I implore | 
Your aid this once, and I will aſk no more: 
For you or none {whoſe wits ſo bright appear) 
Can Los my credit up, now loſt ſo near. 


V. Queſtion 140, by Mr. John Lowe. : 


Suppoſe there be a pyramid erected upon a triangular 
baſe, whoſe longeſt ſide is eighty-eight inches, and the 
angle oppoſite to the longeſt fide is eighty-five degrees and 
one minute, and the e f. of the other two ſides added 
to their ſum is four thouſand one hundred and three inches; 
and the pyramid's greateſt angle of altitude, is in proportion 
to its leaſt, as ſeven is to fix: What is the difference, in ale 

llons, betwixt the — arm and ſphere that may 
bo inſcribed in the {aid pyramid ? | 
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VI. Queſtion 147, by Mr. Will. Browne. 


What three numbers are thoſe, ladies, do you ſuppoſe, 
That the ſquare of the firſt, and indeed. 

The rectangle of the firſt and the ſecond may juſt 
Make the ſum of a ſcore, is agreed ? 


And the ſecond, you muſt know, being ſquar'd, as you go, 


And the product of the ſecond and third, 
Will make a whole ſcore, and half a ſcore more, 
When added, I'll give you my wor. 
And the third, pray regard, when as it is ſquar'd, 

And the firſt in the thixd multiply d, [ot 
The ſum will make out, two ſcore, without doubt, 
Algebra will ſhew you, when try'd? 


VII. Qucſtion 142, by Mr. John Ingleborough. 


The great tun at —— an author ſays, held as much 


wine in its eptrails as the 


ol ae et Rhodes held water be- 
on 


tween its thighs, It is 31 feet long, and 21 h 


igh. 
Now ſuppoſing the tun to be of the ſame ſhape with Par- 
ſons's mb — i 


. laſt year, ſo far as may agree with 
the dimenſions above; how many gallons of wine wou'd it 
contain? Secondly, ſappotiog Parſons's caſk of ſtout to equi - 
ponderate with the Hei 
a ballance 60 feet long; what wou'd the difference of the 
brachia of the balance be? And thirdly, ſuppoſing 1t were 
requir'd that each veſſel ſhou'd evacuate itſelf exactly in two 
hours by a hole in the loweſt place; what muſt the diameter 
of each bore be, that ſo the veſſels may hang in equilibrio 
all tbe time the liquor is running out, not admitting the 
weight of the veſſels to interfere or make any variation? 


The Prize Queſliůcex. 


A certain courier being at Montpelier, 
(So fam'd for its excellent ſpaw) 
Ere that | ap he leaves, an order receives, 
Expreſs unto Turin to go. | 5 
Now its very well known, that the river of Rhone, 
Which betwixt the two places doth lie, 
Runs due north and ſouth, quite down to its mouth, 
Through Provence and thiough Dauphiny: ** 
| | ont. 


elberg tur-of wine, ſuſpending from 
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Montpelier, tis manifeſt, lies forty miles weſt, 
And no more, from the river of Rhone; | 
And Turin is plac'd one hundred and fifty due eaſt, 
From the ſame, as with eaſe may be ſhown. 
Likewiſe the true ſpace, from that to this place 
| (Becauſe that we ought to define) | 
Is two hundred miles juſt®, (if fame we may truſt) 
When meaſur'd upon a ſtreight line. 
Now the gentleman knows, that as long as he goes 
On the weſtern fide of the river, 
It is in his power, to ride three miles on hour, 
If he but exert his endeavour. __ 
But on the orient he muſt be content, 
(When he has done all in his power, 
It being a tedious and troublefome way) 
To take up with two miles an hour. 
Now, ladies, diſcover, the point to paſs over; 
That the river ſuch wiſe may be croſt, 
That he may proſecute his journey throughout, 
And the feweſt of moments be loſt ? 
That's, what may be the intermediate ſpace 
From the ſaid point to each reſpective place. 


® 200 miles frem Montpelier to Turin, 


i 


25730 
| Queſtions anſtuerd. 


I. Oreftion 136 anfwer'd by Mr. Rob. Fearnfide, | 


HE diſtance between York and London given 150 miles; 
from London to Stilton will be eaſily found 572949 


miles; and Stilton to York 93'705r, Put y = the ſpace 
| | | paſſed 


———_— 


- 


7 


* 1. QUESTION 136. 


The meaning of this queſtion is, To divide 150 miles into two 
parts in extreme and mean proportion; and to find the ratio of the 
equable velocities, by which the leſs part and the whole length 


Put 


may be paſſed over in the ſame time. 


Tetrahedron 13˙77 1 112˙43 
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paſſed over by the courtier bound to Stilton, in any mo- 


ment of time; and x = the ſpace paſſed over by him und 


for York in the ſame moment of time. Then, per queſtion, 
xx — 2axy +3) =xy, in fluxions 2xx — 3xy—3yx +299 
= o. Reduced to an analogy, : x (the fluxion of any 
flowing quantity being taken for its velocity) :: ax—3y : 
3x 29. That is, as 128'1242 to 335'4161. | 


IL Quęſtion 137 anſwer'd by Mr. Tho. Grant, 


— 


1 


ane the | 85 | Inſcrib'd Holds be- Ambient 1 
Capacities | fides the ſpheres 
bodies wi _—_ ſpheres ne 


Win. gall. | Win. gali. Vin. gall. Win. gall. 


Hexahedron 11688 61:20 | 5568 .318*00 

Octohedron $55*09 33˙08 2201 | 173˙09 
Dodocahedron $9569 676'60 | 21969 | 134709 

lcoſahedron 255*00 211*24 [ | 43'6s 421˙•17 
} Mr. 


Put x == the leſs part, and à = 15 the whole. Then 2 — x 
= the greater part; and, by the queſtion, x: a—x :: a—x: a; 
hence ax = a? — 2ax + x?, and x = ILL X a = the 


. 


leſs part. Therefore a — x = f = the greater 


part. Hence 


The two parts of any quantity which is divided into extreme 


and mean proportion, are in the ratio of : * to . — 


or of 3 —- V5 to Ms — 1, Or of 1 to , or of Q | 


And the leſs part to the whole, as 2 N to 1; which is the 
ratio of their velocities or rates of travelling required. 


II. Qu ESTION 137). 


In the Scho/ia at page 40 3, &c. of my Menſuration, the true va- 
lues of the content of each regular ſolid, with that of the radius of 
the inſcribed and of the circumſcribed ſphere, are expreſſed in 
terms of the linear edge or fide ; whence the numbers, as above, 
may be eaſily found. | 
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Mr. Grimmet, Mr. Hurd, Mr. Bulman, Mr. Sidebattom, 
Mr. Golbaurn; Mr. Brooke, Mr. England, Mr. Brown, Mr. 
FE: rain, Mr. Sparrow, Mr. Lovat, Mr. Eyre, Mr. Fairchild, Wl 
- "Mr. King, Mr. Armstrong, Mr. Borterſbec, Mr. Hale, Mr. . 
Maſon, and ſeveral others, anſwer' d this queſtion. | | 
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* III. - Oueſtion 138 anfwer'd. ; 


The ball deſcending with a compound force, that is, an 
horizontal force by the motion of the ſhip, and by the force 
bf gravity ; the ſpaces deſcribed by ſuch motions are ana- 
logous to the abſciſſas and their reſpective ſemi-ordinates 
in the conic parabola, and the motion will be in the curve of 
the ſame. | | 5 

Then there is given the abſciſſa = x = 434*25 inches = 

the ſpace deſcribed in three half ſeconds by the force of 

_ gravity only; and its {emi-ordinate = y = 25 Grecian feet 
='302'r inches Engliſh. Whence by fluxions 


_ -: = Pa Bn, 
＋ Ir T 7 256X248 K dee $67 een 
or 47*385 feet, the ſpace the ball deſcended. | 


III. Qu ES To N 138. 


I be as Grecian feet are = 25 x 100% or 25'1 78 Englith feet = 
the horizontal motion, or the ordinate of the paraboli, which call 
2y; and as 12: 4, or as 4: 9 :: 16 feet: 36 uf feet = 
the perpendicular deſcent, or the abſciſfa of the parabola, which 
call x. Then, by Cor. 1 page 310 of my Menſuration, the true 
length of the curve will be 4/x? 2 2 8 | 
Ng e W be VA +y + X byp. log. of 


= 3 45'9578 feet = the length of the line deſeribed 
by the Yan. e 
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: rote i + Iver From Br, re. ge | 
- eancergiag his problems and tables. roblems 
e intended 10 inform the public that Te -or his friend, 
" Don in poſſeſſion à table of fines and tangents: calodlacett to 
 Teconds, with proportional parts for 302, Abs, and gths; 
which we think this manner-of mentioning will more pro- 
Bf do than propofiog in aur Miſcellany. a problem to 

a fine or tangent to the, wlien our cortef | dents 
are ia poſſeſſion of no ſuch table for that py | 
bave before however hgard of ſuch 2 table ak, As 
lated te ſecondz, but it was thought too yoluminous te 
er and eſpecially at we canfind the ſines Ke. to 2nds, 
oY the tables that are 1 in uſe with the public; and 
tor an accurac beyond ſeconds, there does not ſeem to be 
any real occaſion in any. ſciecee.—— We are oflopinion 
"that the greateſt piece of ſervice that can be done in th 
wap, would be to reform. the tables by converting the d- 
kg -- viſits from Sexagsimel: to. Decimals, by calcofaring. the 
ges Kc. to Tea d ouſtncths or TSR Aſa of. 
og . of the quadrant. | 75 [Ents 2 


The paper by Mr. B. en the alt of the: payillaxes , 
of the moon; there was not room for this number; it muſt $--- 

1 e de deferred to ſame futute one; ud When it ie 
©. printed, along with it alſo muſt be printed another cutious 
3 weuladoa d the ſame by the Old Method with its lateſt 
improvements by an excellent ee 735 winch ix i | 
51 5 rendered. full as caly as the new method. TER Bp 
F be Queſtion by Mr. C. about the ve 41 with. 4 "Cocks 62 
PEAS: 26 not ſolvable. The other queſtions that have deen te 
15 . ceived, and: Hare ſolutions fear with thee,” — appear in 3, 7. 
7 tüta. e S 3 
N Accordieg to tbe FOR ef fome ebend we think 7 N 
e to priat the names of zhe Subſeribers io this work, and“ 
. wee far ia the:courſe of the publication they will plesſe -.. 
t take ſome meaos SONS: melt ar 10 the f 
Editors for that purpoſG *; 0: 
As the $th number wiſl be publiſhed 80 he tt of. Ne- Wen 
vember, the correſpondents are_ requeſted to ſend their 

letters for it ſo as to come to hand before, or 'ar lateſt, ia 

Age laſt week of Seprember, directed either to Mr. C. Hutton | 
ant Newcaftle,-: or ts. ME? Willen Leher LC r. > | 
Otateb . Zenden. 
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\'# Werten 139 anſwer'd by Mr. Rob. Fearnſide. 


ut 4B = 21 chains = 6, the natural fine of the angle / 


0 — — ne 
1 (the radius being an unit) = = 829 = 0990268 e, t 
ral fine 4 CAD = 4% 1 =*756995 ; and SG = e · 


b 
Then as 1 42 = = ſine C KM 91 


ACD. Again, as 5: CD (Ste) | | 
bt 2bt Pf. | 
- 4D === x10'988. On Tn Se eee, » 


Cc let fall the perpendicular Bp. 4. | B 
d ſay as 5: 1: f: Bp = 20'795. Conſequently Dd 
= $318 Bp, CD = 13'1837, the area of the A AC 


4166 acres, and of the AADB is = 6249 acres. 


V. Ques-, 


* "I 


IV. Q ES TION 139 calculated otherwiſe. | 
The £Z BAD = Fl of 829 = 322 48', whoſe ſine call a; and 


CAD = F of 82% = 499 12/, whoſe fine call 5; alſo t =: 


4 BAC or 82%, and b = AB = 31 chains as above. Then, 
2 bt 
d as above, AD = 77 * to: 88S: And hence ZABX AD 


bh | 
1. £ BAD or 322 48 = 7 = 62*502 ſquare chains = 


2502 acres = AA ABD. 


Again, as AB + AD : AB— AD :: cot. 12 BAD or cot, 


ADB — B 
69 24 : tang. < - = = 45? 5' ; which added to 


39 36! half the ſum of theſe twb angles, we have 1189 41“ = the 
ADB; and this taken from r809, there remains 61® 19' for 
he Z ADC. Then, as s. C BDA : 5. Z BAD :: AB : BD 
12*967 ; the 2-3ds of which is DC = 8645s. Hence 14 ũ* 
EDC Xs Des 648 chains = 4:1648 acres for the 
ther part AC D. And, laſtly, as s. ZCAD:s.ZD:: CD 


CA = 10'013g. 
* Conſtruction. 


Having drawn the given ſide 4B, and the lines 4 D, AC 


making the given angles BAD, 
DAG; in BA produced take 
{E to AB in the given ratio 
HCD to DB, that is, of 2 
o; draw EC parallel to AD; 
aſtly draw CB, and it is done. 
For, by ſim. As, AB: AE £& 
BD: D. 1 


* 
* 
X 
I, 24a 2 — 8 5 — 8 80 . wi 4 3 — * 2 - N 42 2 
. e . OBS 3 Is « ; 
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V. Quesr1oN 140 anſwer'd by Mr. Lowe the propoſer 
Put AB=3, the fine of the angle ACD = x, its coſine 


=c, 4103 P, AC=a, and BC=e; 
the radius =r. As 1: a:: : 44a 
AD; and 1: 4 :: c: ca CD: but 
8 1 

re?! 
W T 
| — p—=xa—ca? — 
Put x +c = x, then = 1 
BD. Hence 22 X2xcat —=2pcat Exxaam2pratpp If 

aa + 2a ＋ 


+ aa g= b;. Which equation reduced gi — lati 
thence e= 53. | n — and bY 


| For the pyramid's altitude. The radius of the inſcribed} gall 
circle is 18*3315 inches r. And Ac = 57497468 inches = b;M} cyl: 


a = pyramid's height = Ec. Then y/aa+rs = Ee the bou 
leſſer hypothenuſe, and 4/aa+7rr7 1::4: — = 


Maa +rr {l; 
the fine of the greater angle of altitude. Then 7 : 6 :: * 
4 


6 4 


((Z the ſine of the leaſt angle of a 
Vaart JMaa +rr 1 | dei 
altitude; alſo oY 24::1:!gwaactrr= AE] 43% 
| 7 V +rr | the 
the greater hypothenuſe. And aa + bb = —_— . ho 
which gives a = 89'6712 the pyramid's height. — 
The height of the greateſt cylinder is found = 29'8904 a 
being 1-3d of the pyramid's height, the content 49˙733 alc 
gallons; the diameter of the ſphere zo'5c12, the conte 
52'687 ale gallons; the difference 2953 ale gallons. 3 
— 
| Th 
to th 
the n 
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ſer VI. QussT10N 141 anſeuer d by Mr. Lovatt. 33 


ſine ] This queſtion may be found in Mr. Kerſey's Algebra, 
p. 299. We have given aa + ae = 20, ce . e = zo, 
and yy + ya = 40; which will give /40 + 444 — 44 


\ — — 74 5 | 
Fl =2 _ — and reduced is a = 3'051, 2 1346, 


2 4˙98. | | 
\ VII. QuzsTrox 142 anſwer'd by Mr. Rich. Lovatt. 
'B 


: The length 372 inches = d, bung diameter = 252 = B. 
lf the caſk be the ſame ſhape as Parſons's, the head is the 

latus rectum; then /dd -h: b:: b: 141334 the head 
andy per conics : finding an infinite number of ordinates 'twixt 

head and bung, will conſtitute the ſolidity = 59780'4 wine 
bed gallons, and a mean of all thoſe ordinates will give an equal 
= 5: cylinder = 217 30% inches. A gallon of wine weighs 8'29645 
thell pounds avoirdupois. Then 8*296 x $9780'4 = 495965 1593604, 

the whole weight. A gallon of ſtout weighs 10'25 pounds 
avoird. x 5760 = 59040, the weight of the liquor in Parſons's 
caſſc. Then as the ſum of the weights is to the difference, ſo 
is the length of the balance to the difference of brachia = 
47'2348 feet. From Parſons's caſk the liquor flows 128˙8 
inches, equal bung diameter, in 34'218 thirds of time, Hei- 
delberg caſk flows 252 inches in 49*863 thirds. Then put 4 = 
432000, the thirds in 2 hours, 2 = 34'218, a = the drain of 


the bore in Parſons's caſk. And then EEE = $5760; 


hence a = 127 inch. And by the ſame way the bore is 


found 2˙78 119 inches in Heidelberg caſk, Mr. Tho. Grant 
makes the bores 3˙387 and 1*3518 inches. 3 
The 


* VII, Quesrion 142. 


The dimenſions of the apertures, as determined in the ſolution 
to this queſtion, may perhaps be pretty near the truth : but as for 


the mathematical certainty, there does not ſeem to be a poſſibility 


of it in the caſe 
UES 4 
— F f 2 
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* The PRIZ x QuEs Tion anſwer'd by Mr. Joh: 


Fearnſide. 
Put 4B =c, CD d, BC gb, and CE=b— x, Ther 
per 47 Euc. 1. AES Vc + xx, | 
and DE =4/dd ZXT xx. 2 PTR 
Then, by the queſtion, 2: :: * 5 
N + 33 — 2bx + xx: © 29 


A B 


=D —2bx + xx 
"She | — 4 85 55 
% ee Fas : . Thereſore 


9 
i ee + AXEL = o: whic 


, and 


& 
thrown into fluxions, and reduced, x = 18˙5723, CE 
 43'8776, AE = 44'1t015, and DE = 156:286; and the tim 
in going the whole journey 92 hours 5o min. 3s ſeconds 
Which agrees to the ingenious propoſer Mr. Turner, an 
ſeveral others. | 


On Candlemas-day laſt the lot af 10 diaries fell to M 
John Bulman of Lewiſham, Kent. 


* The PRIZ B QUESTION. 


This problem may be ſeen applied to variaus and very curio 
purpoſes in Hayes's Fluxions. 


110 


No: 2. Rcetrirsns - 329 


Of the Eclipſes in 1730. 


In this year will happen five eclipſes : three times will the 
moon's opake body interpoſe between the ſun and earth, and 


-hinder his rays from falling on the inhabitants: and twice 


will the earth come between, and prevent the ſun's enlighten- 


ing the moon. 


x. Sun eclipſed the 5th day of _ between 6 and 7 at 
night, but inviſible to us, becaule tis ſet.“ 


2. Moon eclipſed on friday the 23d of january, at z in the 
morning, viſible. | 1 


. ! | ” 
Computed by ge: Midd, End Dur. Dig. 
By Aſtronom. Carol. Coventry III III qIIII5 zl 46/2 39 
Mr. Chattock, London 2 293 42] 4 6002 244 24 
Mr. Leadbetter, London 2 3713 33] 4 300/T 52 53 
Mr, J. Darley, Nottingham 3 23 56] 4 $0jr 4802 45 
Mr. f. Bulman, Lewiſham in Kent. 3 1304 6 4 59/1 46½ 39 
Mr. Wm. Brown, Bridgenorth 3 313 56 4 For 47% 38 
Mr. Williams, Middleton Story [2 3103 44] 4 5112 2504 4 
Mr. Chriſt. Fairchild, Spalding. | 3 44 . x| 4 58{t. 54j3 
Mr. J. Newton, Melton Moberry| 2 31|3 34] 4 3602 513 37 
3. Sun 


b — — » 


* This 1ſt Eclipſe was obſerved in Paragua, in Souih America, by | 1 | 


F. Bon. Suarez, thus: 
© True time. 


2" 8 - 

Beginning 2 52 30 p. merid. - 
8 digits at 4 7 33 
o dig. 30 — 4 30 o 


The end was not obſerved becauſe of clouds; it ſeems to have 1 
been at 4h. 2 m. At about 4h. 55 m. the diſc of the ſun was ⁶. 


ſeen entire. The greateſt obſeuration ſeems to have been $4 digits. 


+ This 2d Eclipſe was obferred at Liſbor, by 7.7. Bert. 


Carbone, thus: | 
Fi 3 Temp. 


* , — 2 * — = "= . S 
1 


MJ 7 


” * —— * ” — — 3 
— ot — vs _ _ * 
. —_ * + & Vi 8 7 : Fi -—a — , 
2 2 : PERS "IE ——_ . - CY 
2 LLP — E TY IE EG: 1 29.08 + SE F. : R 
: — Tr oo I I re 0 EI 
n r q a te - N 6 — 
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'T * Computed by 
Aſtronom. Carolina, Coventry III 52|{II 4rjIV 32]l 400 5 49 
Mr. Chattock (by Sci. Stet.) Cov.] 2 36] 3 25 4 17]: 41] 6 5 
Mr. Leadbetter, London 2 3663 2604 18/1 410 6 7 
| London over bet. O riſe] 4 3 4 30 
Mr. Joſ. Smith, } Conſtacinop 5 916 16 II © 
EY | Macao in apart 14/2 50 4 1002 56111 © 
Mr. C. Fairchild, Spalding 2 50 3 344 3211 42] 4 56 
Mr. J. Newton, Melton Moberryſ 2 4003 29 4 22/1 42 5 51 
Mr. J. Bulman, Lewiſham, 2 231 3 2804 292 6 6 1 


Ly A ww 


L Cechinchina by P. Franc. de Lima — 9 48 10 


5 digits, at 3 hours 36 min.“ 


A 
* 


— 
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3. Sun eclipſed on ſaturday july the 4th, at 3 quarters 
after 3 in the morning. The latter part of which, if the air 
proves favourable, will be viſible. It riſes eclipſed, near 


Begin. | Midd. End Dur. | Dig. 


The fourth of the moon, july 19th, at 4 aftern. inviſible + 
The fifth of the ſun, december 28, at ro in the morning, 


inviſible, becauſe of the moon's great parallel of latitude. 


New 


* 


Temp. Ver. p. merid. 

. . | 

13 '25 © Incipit penumbra ſenſibilis. 

13 40 © Fit ſpiſſior. 

13 58 o Fit ſpiſſiſſima. 

14 3 43 Dubitatur de eclipſis initio. 

14 4 32 Nunc certo incipere videtur. 

16 4 o Fins eclipſis. 
Duratio eclipſis 4 h. 59 m. 28s. 

Medium eclipſis 15h. 4 m. 16s. 

Quantitas, dig. 3 min. 20, ad Borcam. 


* This 3d Eclipſe was obſerved 


r. At Wirtemburg by Mr. J. F. TWeidler. | 
Dig 4 a 4h. som. 15s. Temp. ver. ante merid. 
Firs — 5 15 30 | 

2. At Padua by Mr. F. Polenus, 
Dig. 4 a 16h. 46m. 12s. Temp. ver. 
Finis — 17 6 8 


3. At Peking by F. Ignat. Kegler and Andrew Pereyra the end was 
obſerved at 2 h. 27 m. 105. ö 


+ This 4th Eclipſe was obſerved thus: 
Ae Begin. End 
At Chamrxo in Nankin by P. Fac. Simonelli 10 h. 55 m. 12 h. 40 m. 


RR” Sw FT Ge” 


was 


d 


1.9 m. 
12 


He employ'd an aſſiſtant, to help him in part; 


Freſh maggots were ſtarted, and fancies flow'd quicker, 
And art length the propoſals agreed on were theſe : 


And for every day that he full was employ'd, 


Were bound to a port that they cou'd not diſcover; 
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New Queſtions. 


I. QuesT10n 143, by Mr. Tho. Batterſbye, 


There is a right-lined triangle, in which a circle is in- 
ſcribed; and in the corners of the triangle are placed three 
little circles, fo drawn as to touch the adjacent ſides of the 
triangle, and the greater circle, whoſ+ diameters are 484, 
441, and 400. It is required to find the ſides of the triangle, 
and the diameter of the greater circle? 


II. QuesT10N 144, by Mr. Will, Maſſey. 


A painter of flcill, and much fame in the town, 
Had procur'd himfelf work for more hands than his own, 


A proficient in every branch of his art. 

O'er a glaſs of good wine upon terms they debate, 

And the bottle was drain'd while they ſtate and unſtate: 
For as plenty of Bacchus's enlivening juice, 

Does molt commonly projects and whimſies produce; 
So when that their ſpirits grew warm with the liquor, 


They were long in contriving what both ſides cou'd pleaſe, 
For a ſingle year's ſervice the man ſhou'd be ty'd; 


Seven ſhillings per day ſhou'd his wages be paid; 

But for all ſuch as thoſe when he reſted or play'd, 

He ſhou'd forfeit three ſhillings : The year was compleat, 5 
Neither maſter nor man was in each other's debt. 3 
Now, what time he neglected, fair artiſts, is ſought, : 
And how much for his maſter in painting he wrought? 


III. QuesT10N 145, by Mr, Rob, Fearnſide. 
Two ſhips A and I, weſt and caſt from each other, 


To do which the ſhip & takes her way as below“, (8 1 leag. 
Betwixt north and eaſt, but what point do not know, 
Till the found the port north (for diſtinction call D) 
Of herſelf and the place where ſhe left the ſhip B; 
Which; ſoon as eſpy'd, the ſhip B anchor weigh'd, 
And ſailed due eaſt as is here diſplay d, (12'8 * 
t 


4 


But deſpairing to ſee the port D, furls her fails, 

As other ſhips uſe to do when nought avails; 

While 4 ploughs the ocean but ſlowly along, 

But by ſome chance or other the ſpace was unknown, 
Tho” her courſe, or. the point of the compaſs the ſame 
That ſhe ſail'd from the very firſt place that ſhe came: 
Till by obſervation D 3, as before, | 
The contrary points of the compaſs they bore 

Of ſhip 4, who was juft five leagues from the ſhore, 
And ſince I have found that the ſpace in the ſea 
Whence A firſt ſet fail, and the anch'ring of B 

(If D be made center) includes a fourth part 

Of the mariners compaſs; or if with leſs art, 

To thoſe who ner ſail'd, I ſhou'd better explain 
The diſtance, a right angle juſt doth contain, 

Now, ladies, the diſtance betwixt the port D, 

And where 4 did firſt ſail from, as alfo of B; - 
And likewiſe the courſe of ſhip A let be known? 

And aught in the Indies pray claim as your own. 


IV. QuesrT1oN 146, by Mr. Tho. Grant. 


Ve learned fair, to whoſe all-piercing minds 
Abſtruſeſt things are known; be pleas'd to ſhow. 
A gen'ral method, that with equal eaſe 
May the equation “ under-written ſolve, 

Or any other of the ſame degree. 


* x© 123456789. 


V. Quss rien 147, by Mr. Tho. Williams. 


In thirty- one, the ninth of june, 
Happens a ſmall echpſe o'th' moon; 
Which to define I don't intend, 
When *twill begin, middle, or end, 
Et cetera: but leave ſuch matters 
JI To hoghen moghen calculators; 
* And only here in ſhort to tell you, 
What I have done, and you'ye to do: 
SALT IE, For having drawn as ſhou'd be done, 
#1 Ihe mundane ſhadow, and the moon, 
| When ſhe is moſt immers'd therein, 
As likewiſe when it does begin; 
And finding theſe three wou'd explain 
The matter that I thought to gain; 
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I join 


139. 


in 


- which bounds the meadow) is 72 chains, from whence the 


No. 27. NEW QuesrTion% '- 3332 


T join'd their centers with lines that 
Made a rectangle triangulate, 
Whoſe baſe and perpendicular, 

| Three minutes made above fourſcore; 
Likewiſe hypothenuſe and baſe 
Sixteen above fiveſcore tan ace. 

Hence, you're to ſhew each ſep'rate ſide, 
How much the terrene ſhadow's wide; _ 
How much the moon's diameter, 

And how much dark of her*l appear? 
But one thing more I muſt diſcloſe, 
Leſt you ſhou'd miſs, that is, if four's 
Added to the perpendicular, 

Twill make the moon's diameter. 


„ VI. Qussriox 148, by Mr, Tho.. Sparrow. 


Come, Athens ſons, ſhew me how to find the place where 
(Betwixt here and the moon) that an unactive ſphere, 
Depriv'd of all motion ſhall in equilibro depend; 

By thoſe two globes attraction, and neither'deſcend; 

And give an example (if you think it * 

When the moon is the neareſt the orb will admit. 


VII, QuesT1on 149, by Mr. Rich. Lovatt. 


Aſſiſt, ye muſes nine, grant ine your aid 
To. ſpeak in verſe, for truly I'm afraid; 
My tongue wants eloquence for-to declare 
How much of praiſe is due unto the fair. 

If the ſun's altitude be thirty-three, 
On june the third, and the hour angle be 
Equal co- latitude; from whence I pray, 
Give me a theorem, with the hour o'th' day. 


VIII. Qussrion 150, by Mr. John Turner. 


There is a meadow in form of a parabola, the abſciſſa of 
which is equal to 40 chains, and the greateſt ordinate (that 


latus rectum will be found 32'4 chains. It is required to in- 
ſcribe ſnch a parallelogram in this parabola, as that its area 
may be greater than the area of any other parallelogram that 
can poſſibly be inſcribed in the ſaid parabola, and to give 
the analytical inveſtigation of the ſame ? 


IX. QuEs- WW 
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IX. Quz3710 151, 5 Mr. Chr. Maſon. 5 


In a fair vale where fruitful fields appear, 
And Flora's beauties flouriſh round the year; 
There dwells, and long has dwelt, an aged fire, 
Where the ſame race {1x cent'ries.did expire. 
There his own land with his own cattle tills; 

No weight of wealth, nor poverty he feels; 
The wiſeman's wiſh he makes his higheſt aim; 
A frugal plenty ſtill ſupplies the ſame. _ 
His youthful years in uſeful arts did ſpend, _ 
T' improve his judgment, and inſtruct his friend; 
That his gen' ration might him uſeful find, 
And live to die, as the great God deſign'd. 
Recluſe from balls, from maſquerades, and court, 
Where vice triumphant, with her tools reſort; 
Deſpis'd the town, where fops and cullies roam, 
And with his choice ſedately ſtaid at home. 
Now with delight as.hoary years arrive, 
He ſees his ſons with emulation ſtrive 5 
Who ſhall his morals neareſt imitate, p 
Whilſt he with problems them does ſtimulate, 
And they with expectation for his praiſes wait.) 
He well obſerves, and warily does prziſe, 
Leſt he ſhou'd ftrife, not emulation raiſe. 

With winning ways he calmly does correct, 
Left thro' reproof his council they reject: 

As thus the fire, —* My fons,” I you adviſe, 

Fair virtue chuſe, deluding vice deſpiſe ; 

* Let the great God with rey'rence be ador'd, 

* Be art your ſport, and live in ene accord. 

* To what each genius by nature made, 

© Be that his art, his calling, or his trade; 

And then with patience prudently purſue, 

* Few years will gain what ages never knew. 
And now, fair youths, with vigeur make't appear, 

Which of your brows the paper crown ſhall wear: 

* Reſolve this * quere, which There propoſe; | 

© Your pious mother's and my age it ſhows. = | 


+ Caaae + aveee = 3800000000 = b. | q 
— 3 — 406 1442500 = c. 0 Quere a an e! 


The 


e % ct wu AR, SHIGA YM. hoe Ao PA Dh Ot» 2z ocAtA rr rl ts 
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Laſt Candlemas-eve, the eclipſe of the moon 
Made her talk'd of much more than wou'd elſe have been 
Her vulgar admirers all gueſs'd at her nature; (done; 
By which it appear'd, 1 nought of the matter: 
Some computed her age, but at four weeks juſt, 
When a new one was made, cauſe the old one was loſt : 
Others thought this a coſtly, and waſtable trade; 

And urg'd that new ſtars from the old ones were made; 
But this was retorted with ſquibs, and with jeers, 

Can dotted old moons make ſhining new ſtar :? 
So whatever one {aid was oppos'd by another, 

Which was likely to make a moſt damnable pother: 
When a glover ſtarts up, and thus ſpoke ther honour, 
And after this ſort, he commented upon her. | 

Good neighbours, the moon is a world I dare ſwear; 
And let 2 mou to.deny't if they dare: | 
The great biſhop Wilkins hath prov'd what I ſaid; | 
Nay, I'd fetch you his book, if 1 thought you cou'd read : 
Then ceaſe your dull whimſies, and ftudy with me, 

How to ſettle a trade betwixt they and we: 

Shou'd we loſe Gibraltar and the port of Mahone, 

Pray judge the advantage of a trade to the moon, 

The noiſe was ſtreight huſh'd ! a deep ſilence began 
For all gazing ſtood, and admired the man: 

Such heads being at work, we need not to fear, 

But we ſhall ſoon have ſhips 5 up in the air; 

And the way, without doubt, moſt eaſy be made; 

And the world of the moon, Great Britain's chief trade. 

But ſome few things I cou'd wiſh, were put in good light, 
For informing our factors and merchants aright ; 
Which far harder may prove than their tare and their tret, 
And if ignorant on't, they nothing may get; 

But their profit and loſs, and terms us'd in books, 
When ſcrew'd into metre, but aukwardly looks: 
So for want of fit words for to gingle and chime, 
TI] quere in proſe, and ceaſe my dull rhyme. 

' Suppoſe at the time above J, B, and C make a ſtock of 
22650 hundred weight, and it's ſold at the moon for 2336193 J. 
97. 74.7, being ſold at a hundred times more per ton than 
it coſt; and ſuppoſe the price of 4's ftock in pounds be the 
ſquare root of the ſtock of B; and the ſtock of A and B, the 
ſquare root of the ſtock of C. Quere each man's ſtock and 
gain, and the weight of the goods at the moon; and becauſe - 
if the ſame goods, at the ſame price, had been fold at the 
globe of Jupiter, the amount had been 9 108924 l. Quere the 
weight at his body alſo? Qucſtion. 
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Rueſtions anſwered. 


I. Quss To 143 anſwer'd by Mr. Rich. Lovet. 


| NH=220;5=dd, Q 
Giyen GE een 3 | | | 
* =aa, M 700 

Per 47 Eucl. 1, we have 

a*+eaadd+44%* — a+ 

＋ 2aadd — dl = 4aadd . 

ka HD, and .. 2ad = R 

HD. | ; Er 4 
Again aa—dd: 2ad :: = 


3 
„L | ND” 
Hence - 200 + un + © | S . 
— dd aa — un 
244 245 223 223 h 


„„ .. EEE 


| 2 9 | 
| Or BP = 24. d— 24.4 . 4. p 
- aa Add X aa —nt 
Suppoſe 4 ä : | 
Thy +20a5n — 243% 


And PQ = ns ; 


aa —nn X aa 5 


E 22 25 + 2 u, 
Suppoſe p = 2bhn*+2nh?, 


n Er do of «ns 
| "= | A 
446 056 | 


2.40 X — 2 


Hence 


But 


W Q 8s T1085 An Jug E A E B. 337 
a. ae REEF. 

But aa Tun: 1:: 424 —an: e neg s. C ZGB,: 
and, by that curious theorem 31 in Spherical Triangles 
explained by Ozanam, vol. II. p. 142) which holds — (£5 

a*cm — aack — aamp + pk. 
all triangles, we have F 


— 3 CCC * 2 
2 1 22 dh: —_c___  . > - { 
4 aa + nn 2 


Hence a*cm — 4444) — aack — aamp — $aanndh = 
4n*db — kp. Sub. b = ck + mp + 8nndb, and = 
em—adb; 

7 
Then aa = 42 ® 7 =D; IF = 66x = Ft. | 
And the lines are 244 = 1322, PB = 32 
= 218848, 22 2304˙72. „ 


* II. QuesTION 144 anſfwer'd by Mr. Geo. me. 4 2 


Let þ = 365 = the number of days in a year, @ = the. 
number of days wrought; then þ6 — a = the num 
days play'd; therefore 4 = 3b — 3a per queſtion. Whence 
a will be found = 109˙5 days GS - and 255's = the 


days play d. 
III. . s 110. 145 anſwer'd by Mr. * Werfen. 1 


put Aa Sa, BC=6b, and DA = d. Draw a paraller 
to AB, and call it x. 


Per ſimilar As x: d:: 5: == 


CD, and 4 Et = 
x XX 
= 424+ —12d+x2 A ——_ 
2 14 252 | " M0 8 
Then by 44K. 1, —— 2 "Ei 
= A ” þ 
Alſo 
af * £0108 I. Qu rs To 144. 


| As 10 (= : ſr: * 365 = 258'sS 
(= 7+3): 365: 3: 2 365 = 1% 


Gs 
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1 


xx 
8 i 5 0 _ax# — 
r ger Ee. 
By 47 Eucl. 1, we have 
4 + „ 2% „ 5346 


aa 
PP on ont: 314 T 2hddaas — 2bbddaa K 2 + 5544 ag 
bbd4 — 2 o+ bet 


= FF 
Which: being madle equal to. the above value of it, and the 
equation: reduced, we have 


-aax% — 2baax? + += x* + 2bddaax” 


+ bbdd ) —6* 45 
* —bbddaa>x* +b*d*a* > x% + 36*d*d%x* =. 448. 
+ 54 dd — 375⁴ 


Or in numbers, x10 — 251649 +.105:1932x* +.640x7 + 
' 4349*031x5 — 64g906*085 x* + 18016295˙945649 K = 
150135799 54708, &. 

Which ſolved, is x 4 leagues. 

Therefore AD. = 12 leag. =. diſt, ſhip A from D, 
2 ＋ D = 9%6 diſt. ſhip-B from D, 
„Aa = = 30® 28 53” the courſe of ſhip An 


The opoſer gl the queſtion, Mr. Fearnſide, gives the 


courſe the ſhip took N. E. by N. 4 35” 39” N. but the anſwer 
2 agrees my with him as to the ſcheme and method. 


IV. QyEs- 


* III. QuEs T1ON 145. 


' To render this queſtion and its ſolution plain, it may be re- 
Marked that, In the triangle ADC, right-angled at D, baving 
drawn AE and the perpendicular DB, there are given Aa = 87 
30 2 = 1a's, and PE; to find the ether parts. 


UT 
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* IV. QuzsT10n: 146 anſwer'd by Mr. Tho. Grant. 


. 83 : * | OY "Hf 
There is given x* = 123456789 = 4. Quere x? 2? 
Let 7 bc aſſum'd near the root x, 2 = their difference, and 

In = the hyperbolic logarithm of 2: Then a x, and 

x* „ bg 


— — — — 2 — — — 
(per fluxions) its hyp. log. In = 2 227 „ © Ins. 


22 ET &c. this multiplied by z.= 2 gives als = 2 Ru 
22 22 % OI # 
bn Tam © 202 


log. of a. 


&c. = /a = the hyperbs 


obs z FF: | 8 0 
then 12 * i * i %. Kc. = d; which 


by inverting the ſeries becomes 2 = =d = . + 


| | —> AMLE 
3727 , T5 +10i+25? nog + 1657 + Gorham 
612* 55 242577 F 


44 + — | 
| 120714 59 
&c. this-wrought in numbers gives zz == z = x =.8'6400268. 


N. B. The above method will find x to any degree of ac- 
curacy by only aſſuming z nearly =to x, and even without 
that if the logarithm of. a. and ꝝ be made to a ſufficient 


number of places. - 
& 4 o 8 k ; ; 
V. Que s- 


* IV. QuUz sT10N+ 146; 1 
Though the above: be a very complete and maſterly ſolution, the 
method of trial-and-errox would ſooner approximate to the value of 


che root. : 
"08 2 
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V. QuzsT10x 147 aſwer'd by Mr. W. Grimmet. 


Let a AC the baſe, b= AC + AB the ſum of the baſe 
and perpendicular, c = 4G + BC the | 
m of the baſe and hypothenuſe : Then 
— 4 = the perpendicular; and, per 
_ #7 Eucl. 1, /24a—32ba+6bb=CB© 
the hypothenuſe. Therefore 
Nraa—tba+bb+a=c: which 
Equation ſolved, à will be found = 
544985 the baſe, and perpendicular = 
28*5015, to which add 4 gives the moon's 
meter -= 325015; and it from the 2 
hypothenuſe = 615015, be ſiibtracted _ 1E 
the moon's ſemidiameter, it leaves CD 
= As 2508 = ſemidiameter of the earth's ſhadow; alſo from 
the hypothenuſe ſubtract the baſe, remains the opaque part 
of che moon = 7'0028 2 digits 35' 7, 


—! 


*V Quagrion 4. — 
This queſtion is the fame as, h « right-angled triangle; having 


given the two ſums of the baſe and hypothenuſe, and baſe aud perpendi- 
calar ; to determine the triangle. Of which this is the 


7 | Con ſtruction. 


The difference between the two given ſums will evidently be 
al to-the difference between the hypothenuſe and the perpendi- 
cular: Take EA equal to this difference, and EAC = a mean 
proportional between 2 EA and the greater of the above two ſums ; 
and AC will be the baſe of the triangle. Then the hy pothenuſe 
and perpendicular are eaſily found by ſubtraction. 


Demonſtration. 


Since CE? = CA+AR* = CA? + 2CA X AE + AE? 
. by Eucl. II. 4, 

And AE = CB — BA by the conſtruction, | 

Alſo AE? = CB* —=gCB X BA + BA? by Evcl. II. 7, 

We have CE = CA® +2CAXCB—2CAXAB o+ CB? 
88% — 2CB Xx BA + BA; 

Again CB? = CA ＋ BA? by Euel. I. 47, — . 
Therefore CE? = CH +2CBX CA—23CB%X BA—a3CAX AB 

| : =Cb +CAXaCB—a BA (by Eucl, IL 1.) 

= GB + CA X32AE, Q. E. D. 


Pere 


31. 


le 


3h ws tbo 


Mr. Hawk/worth 231059 4955 
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VI. QutsT1ON 148 a»ſwer'd by Mr. John Fearnſide. 


Two bodies gravitating towards each other, the diſtances 


of the common center of attraction, are directly as the quan- 
tities of matter in the bodies : Whence the quantity of matter 
in the earth being, according to Sir Iſaac Newton, to that of 
the moon, as 39*778 to 1. And the mean diſtance of the 
earth and moon = 1271018757 Engliſh feet, the diſtance re- 
quired from the earth 215882 mules, and from the- moon 
59018 miles, | 
The moon is at her neareſt diſtance from the earth, when 
the tranſits her perigzon at the moment of her being in op» 
poſition to the ſun ; and the earth in aphelium ; which hap» 
pens very nearly, (viz.) E 
The moon in perig. 1730, june 18 T9 36 31 
Full moon — — — 18 21 3 31 
Earth in aphelium -— — 18 23 51 © 


Mr. W. Grimmet, who has anſwer'd this queſtion, obſerves 


that there may be different anſwers to the queſtion, accord- 
ing to the authors made uſe of for the diſtances and magni- 
tudes. Some few of-the anſwers folow: - - 

| Fromearth. From moon. Eng. miles. 
Mr. Beacham 218985 5688 Mr. Maſon 228302 5779 
Mr. Grimmet. 204395 7669 Mr. Grant xogc685659 and 
Mr. Bulman 202143 4166 27414940 Paris feet. 


vn. Quzs- 


3 


3 


* VI. Qu'ssT10N 148. 


Thi above anſwers to this queſtion are all wrong, For, the gra- 


vitation towards any body being as its quantity of matter directly 
and ſquare of its diſtance inverſly; if e to m denote the proportion 
of the quantity of matter in the earth to that in the mooh, d the 


diſtance of their centers, and x and z the reſpective diſtances, from 


their centers, of a body placed between them ; then the gravitation 
towards the earth will be as = 4 and towards the moon as 75 2 
that the body be at reſt- between. them then, or gravitate equally 
towards them, we muft make =; = _ , and hence Ve : Vm 
2: x: 2; that is, the diſtances from them muſt be as the roots of 
the maſſes, which in the preſent caſe are nearly as 64 to 1. 


d Ve : 
? 
2 
— 2 
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* VII. IT. Queer: ON 149 anfwer'd by Capt. Wa. Scarth. 
18 The latitude a6 33* N. the hour 4b. 13' 48", 


F vir. QuesT10N I 50 anſwer'd by Mr. Geo. Auderſon. 
Put AD=6b; BD =, the latus rectum I, and x E? 


Per comcs, /: d+x : 2, 
45 44 — 5 7 2 =, 0 103 
bras kiel n f "MEN | 


S area of the parallel. 
This in fluxions, 


We: CE FD. 
7 3 LI 
" 4d = 3x X, 


en x Nr = 207846, and 2dds — 7 — 1708 512, 


&c. ſquare chains 110 a. 3 r. 16 p- 


— r 


5 8 .. 7 4 — 2 — 5 — 2 


* VII. e 149. 


Here are given Z O the co- altitude == 57 (ſee the ſpherieal tri” 
angle in page 227) PO the co-declination 66 31', and Z P 
the angle P. 
Put a = s. altitude coſ. Z O, 
tm = 8. declination = eo £@y. : 
=—-.jts col. = 5s. PO , | 
; = cof. PZ or E P. 


Then, per ſpherics rare. 

e —2 * 
Hence ec24 — 22 ＋ d4dzz2z — 2442 = — LED the root of 
- which equation will anſwer the queſtion, 


+ VIII. Ques TION 150. 


If to the point ö there be drawn. a tangent meeting the abſciſſa 
and ordinate, produced, 'in P and © : Then, in all curves that are 
concave towards their axes, it is © S = SD, and therefore DE = 
E P by ſimilar triangles; but, by the nature of the parabola, 4E 
is EP; therefore AE AE P or = T AD; and conſequent!y 
the height of the parallelogram E D = AD. Alſo, fince the ordi- 
nates of a parabola are as the ſquare roots of their abſcifſas, and 


the abiciſſas being as 3, to 1, therefore the. ordinates are as * 37 to 2. 
2 that AD : — to 4h 


BD: E: 4/3: 1 


—Zz 


IX. Gn 


oe een e o © 
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|  * IX. Quzsrion 161 fur . 
| 3 a = 7477 their, : i b 

. 8 I 2 

+, | . | 

J The PRIZ E QUES T10N anfwer'd.- = 


This queſtion may admit of ſome differences in the anſwer 
as the proportions: vary in authors. I ſhall therefore firſt 
give you the propoſer Mr. Tho. Paintin's anſwer. , 
The diſtance of the earth and © 80015040 miles, 
From the center of Sto) — 236350 -- 
From center © to) ſurface — 8c251390 
The weight of a body at the © and ) as 1 to *516; 
, the force of the © at ) *516 — 000284: = 515716 x 
22650 = 11680'g6 the weight at the); by which the 
prime coſt is 2/. per hundred: for *515716 x 100 x 22650 = 
1168096'74) 2336193˙48 (2. Let 2a = As caſh, 4aa= B's, 


2, and 16434 +84? + aa = C's ſtock. Therefore 16441 + 
| 843, +5aa+a=ſum. A= 6 price 12 lib. B 150, C2255, 
4 and total ſtock = 22650. The total gain 2290893, of which 
A's gain = 606˙8 59 hb. B's = 145646208, C's = 2275722: 
” the weight at the earth and Jupiter as x to 20108. So the 


weight will be 4554462 = 2033 tun 4 cwt. 94 lb. Mr. Grim- 
met, Mr. Sidebottom, Mr. Bullman, Mr. Fearnfide, Mr. 


The Pilgrim, and ſome others, make the weight at the moon: 567 1 
= tuns, at Jupiter 2210 tuns. Mr. Richards, Mr. Fairchild, 1 


Mr. 


1 4 - - : 


— — 12 


RR — — 


CC gt. — 

| f i ; 2e3 23 | 

of Of the two given equations 3 how oF the latter 
being multiplied by a, and the former taken from the product, there 


. a EVA +44c-4d 
remains e124 — al =ca—b; hence e= 2 : 


| þ 2.4? . 

(a this being ſubſtituted m one of the original equations, there will 
00 reſult an equation with only one letter in it, and which from it 
may be found. 5a | 

a Otherwiſe, 

* Take two near values of @ and e, as 8; and 80, and call the 
ad differences x and z; then a = 85 + x, and e 8Bo—2: ſub- 
Ls ſtitute theſe in the two original equations, neglecting all the terms 


which riſe to above two dimenſions, and there will reſult two qua- 
dratic equations, from which x and z may be found, ©. 


, 
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Mr. Hale, Mr. Lowe, Mr. Maſon, Mr. Grant, and ſome 
others, 386 tun at ), and r507r'at Jupiter; ſeveral of 
whom have wrought this queſtion very curiouſly, and in 
an algebraic method, but my room will not permit inſerting 


them. 
The prize of 10 diaries fell to the lot of Mr. 7. Pilgrim. 


DF the Eber js 1131; 


To the inhabitants of this terraqueous globe this year will 
happen four eclipſes: Twice will the moon's opake body in- 
terpoſe between the ſun and us, and hinder ** of his rays 


falling on the earth: And twice will the eart 
and hinder the ſun's giving the moon her borrow'd light. 


x:. Moon eclipſed on Wedneſday the gth of june, at 3 quar - 
ters paſt x in. the morning, about 2 digits north. | 


come between . 


| Computed by I End Dur: | Dig. 
By Aſtronom. Carol. Coventry o 59|[l 43/[II 27 jÞ 27/2 
Mr. Chattock, London. — JT 11 54[2 46/1 44/2 44 
Mr. Leadbetter, London — Ir 121 542 371 251 5 
Mr: Turner — — = ſo 59 45/2 31/1 3202 2 
An. Bilgrim . — — = l 4[1 42 35 r 311 39 
Mr. Wm. Brown, Bridgenorth fo 55 [IT 394 221 272 of 
Mr. J. Bulman, Lewiſham in Kent 54t 49 2 33 1 282 2 
Mr. J. Fearnſide— — — }o 34ſt 192 4 1 3002 4 
Mr. Oats, Falmouth — — 36|r 202 4½ 28]2 9 
1 3 Ir 50 2 37 (1 332 15 


Mr. J. Newton, Melton Moberry 


2. Sun eclipſed the 23d of june, at 1 min. paſt 6 in the 


morning, but: inviſible, becauſe the moon having ſouth la- 
titude, her parallax depreſſes her too much in our northern 


latitude. 8 
3. Moon eclipſed the 2d of December, at 36 min. paſt 11 


in the morning, and conſequently. inviſible to us. 


4. Sun eclipſed the 17th of December, at 57 min, paſt 12 


at night, and therefore inviſible to us, 
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New Quęſtiont. 
1. Qossr! on 15. by Mr. Tho. Williams. 


Far m the weſt, I know not where, 
But ſomewhere on this earthly ſphere, 
A'lofty pillar ſtands erefted, 

From the top of which a ball projected, 
With a direction thirty-one 
Degrees above the horizon, 
Did. in nine ſeconds ten thirds ſpace, 4 
Fall juſt two thouſand feet from its baſe. £4 
Aris, this pillar's 1 explain 1 
Above the horizontal plain. 11288 


IL QypesTion 157, by Mr. Geo. Azderſon, 3/4 | 


Mr. Euclid Speidell, in his. Geometrical Extractions, p. 59, 
ſays, If upon C, one end of the baſe CA, of the triangle 

BC, you raiſe a perpendicular CD, equal to the perpen- 
dicular 5, let fall from B to CA, and join DA; that the 
right line C biſecting the angle ACD, being produced, 
ſhall cut OA in ſuch a point F through which, if the right 
line GH be drawn parallel to the baſe (A, the part GH 
intercepted between the two ſides BC and B A, ſhall be the 
fide of the ſquare made in the aforeſaid triangle. F, 


Quere, The geometrical demonſtration ? 


III. QuzsT10n 154, by Mr. John Turner, 


To Newton's genius, and immortal name, 
And thoſe whoſe works in the records of fame 
Like his will ever ſtand, what praiſe we owe; 
Since *tis from their diſcoveries we know 
The various changes of the wand'ring moon, 
And whence proceed th' eclipſes of the ſun ; 
What force the planets in their orbs retain, 
Which move ſo ſwiftly thro' th' etherial plain; 
What makes the ſea retreat, and what advance, 
Varieties too regular for chance; 
How vapours hanging on the lofty hills, 
In breezes ſigh, or weep in warbling rills; 
Whence infant winds their tender pinions try, 
And tornado's blufter in the ſky, Te 
With ſome rais'd higher firſt in ſecret ſtreams, 
Ove the reflected points of bounding beams; ; 
| h Others, 


N 
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Others, whoſe parts a ſlight contexture ſhow, 

Sink hov'ring thro' the air in fleecy ſnow ;. 
And others laid in trains, that kindled fly, 

In harmleſs fire by night, about the ſky. 

m_ we their bright examples emulate, 

And mathematic knowledge propagate ; 

To anſwer which intent, ye ſons of art, 

Reſolve the queſtions which I here icopart, 


Let a ſtone be whirl'd round in a ſling, whoſe length is 


_ to 33 inches, performing each revolution in the time 
of two-thirds of one ſecond. Required the ratio of. the cen- 
trifugal force to the weight of the ſtone? That is, the ratio 


of the tenſion of —_—— whirled round in this manner, to 


the tenſion ariſing from the ſorce of the ſame weight hang-- 
ing freely, and without motion? ee 


IV. QussTION 155, by the fame. 


Suppoſe the earth's radius = 6982000 yards, and that. 
there is a mountain upon its ſuperficies of ſuch ancheight, 
that a clock when on the earth ſurface, ſhall point out 


_ equal time; but when carried to the top of the mountain, 


mall be fo retarded as to err 2 minutes every day. Tis re- 
quired to give that mountain's elevation. | 


V. Quss rio 156, % Mr. William Grimell. 
Required the greateſt parallelogram that can be inſcribed 


in an ellipſis, whoſe tranſverſe is 10, and canjugate 8: And 
ſuppoſing the ellipſis to revolve upon its tranfverſe axis, 


Required alſo the greateſt cylinder that can be inſcribed in 


the ſpheroid that's generated by the revolving ellipſis! And. 


to ſhew the analytical inveſtigation of the lame ? 
VI.. QuesT1ION 157; by Mr. Chriſt. Hale, 


Unto a pleaſant bower I took my. way, 
One evening late, it was the ninth of May; 
Viewing the heav'ns, .the works of mighty Jove, . 
Each glitt'ring ſtar, in order as they move: 
When one amongſt the reſt I did eſpy; 
Its rays of light came pointing to my eye. 
Its name and latitude I fain would know. 
From what 1s given here below. en 
The latitude of the place 299 22'. The altitude is equal to 
the hour from neon, and equal to the azimuth, 
22 | VII. QUE $- 
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VII. QuzsT10n «158 by Mr. John Fearnſide. 


A garden- lies on Ebor's fertile plains, 
"Where with magnificence fair Flora reigns : 
She decks the flowers with moſt auſpicious hue, 
The roſe vermilion, violet with blue. 
Three my walls ſurround the beauteous place, 


2 AA curious ſtatue each of which does grace: 

e. Ere& they ſtand, and view th' adjacent plain, 
ba Admir'd and feen by every neighb'ring ſwain. 
0 Bacchus om this, on that Apollo ſtands; 

0. Hermes (the meſſenger of Jove's commands) 
* Upon the third 1s plac'd, whoſe length, in feet, 


Is known three hundred ſixty-three compleat. 
With artful fancy, walks are form'd therein, 
And various windings beautify the ſcene. 
Three walks from the three effigies are made, 
Where ſtately cedars yield a pleaſant ſhade; 


at; The zephyrs revel in the ſportive boughs, 

ty. And kindly Sol's meridian heat ſubdues. | 

ut The walk from Hermes was to Bacchus known, 

Us In feet and parts, as in the margin's ſhewn: (216'4074 
e- And from Apollo to the other two ? 


Is alfo given, as may be ſeen below. 
Obſerve the walk between the unknown walls 


At angles right, to one exactly falls, (* 559 
"Which wall ſubtends am angle given, * from whence 
ed The garden's area, and the walks true lengths, 
nd Ladies, to whom our annual praiſe is due, 
is, Vouchſafe to tell? For nothing's hid from you. 


Bacchus 192 1306 feet, 


2 From Apollo hey Hermes 209˙694. 


VIII. Quzes Tron 159, by the ſame. 


"What time of the day is the hotteſt at York on the 8th of 
June, ſuppoſing it to be as the ſine of the ſun's altitude, and 
the time of his continuance above the horizon? 


1X. QuzsT10# 160, by Mr. Chr. Maſon. 


In verdant meads, where I laſt ſpring ſurvey'd, 
The flowing ſtreams did o'er the banks invade, 
1 t& And forc'd me thence new methods to contrive: 
So cowards fly, when ſeeming dangers drive. 1 
| a view 


585 
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I view'd ſome marks where on dry ground I ſtood, 
And then deſpis d the proud inſulting flood. 

From north to ſouth I'd chains juſt twenty-three, 
Then weſt two marks I in one line did fee. 
Unto the firſt I could no meaſure take; 
But *tween the two I 40 chains did make. 
Then to my northern ſtation I apply'd, 
Where the two weſtern marks I plain deſcry'd: - 
Thrice ten degrees the angle made from thence, 
By which you now may find this conſequence : 
And in your next the diſtances define, 
From thoſe two marks to th' ends of the ſirſt line. 


X. QuesT10N 161, by Mr. Tho. Pointin. 


In th' Atlantic ocean an iſland is found, 
Neither oblong nor ſquare, but perfectly round; 
In the center of which a tower's erected, | 
From whence with much eaſe their foes are detected: 
For if Neptune but ſmile, and the ſky be ſerene, 
Four leagues * from the ſhore is the horizon ſeen, 
We being at anchor, o'er the top o'th* maſt, J 
From the top o'th' tower a line being paſt, 5 
Did bound : > utmoſt ſtretch of ſight at laſt. 
From thence we ſet ſail, and I'll tell you in ſhort, 
The diſtance Þ we ran, to arrive at our port: 
And alſo our courſe 4 as corrected at noon, f 
Perform'd with great care by the height of the ſun: 
Which, to my ſurprize, neither higher norgower, 
Was cut in two halves by the fore-mention'd tower. 
The height of our maſt from the water's here ſhown, 
And whatever elſe is moſt fit to be known hz; - 
Which being ſuppos'd, what I want to be found, 
Is the tower's juſt height, and land's compaſs round. 
Beſides, when you're got in this figuring ſtrain, 
Let's know the ſquare miles the whole doth contain. 
Note 694+ miles to a degree, three of which are à league. 


_ 


+ Our diſtance + of a degree. | 

J Our courſe N. by E. 20 45 E. or 149 from N. 10 E. 5 
S The height of the maſt from the water 45 feet. Lat. 64020 N. of 
the tower 638 56'. The ſhip's diſtance from the ſhore is 1263244 leagues. 


XI. Quxs Tien 162, by Mr. C. Maſon. 


It is required to find two ſuch numbers, viz. A and B, 


that the ſum of the aliquot parts in 4 may be equal to 3 of 


B, and the ſum of the aliquot parts in B equal to + of A. 
* The 


31. 


2 
f 
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The PRIZ E Quzsr10N, by Mr. Pointin, 


From noiſy courts, and from the jangling bar, 
Where lawyers tongues proclaim litigious war, 
My friend withdraws, to his paternal ſeat; 

A golden mean betwixt roo ſmall, too great : 
Where nature's wants ſtill meet a full — | 
With ample room for chriſtian charity : 
For great eſtates but foiter up and feed 
Thole vices which their own exceſſes breed. 
Here Strephon liv'd in plenty, free from cares, 
And bleſt contentment crown the circling years: 
Vice here no favour found; 'twas virtue's court, 
Where good and wile did ev'ry day reſort. 
A foe to ignorance, a friend to truth, 
A prop to age, a {tar to wand'ring youth: 
To th' fatherleſs, a gracious father was, 
And ne'er forſook the mournful widow's cauſe. 
A friend to all; for alt by him were fed, 
The rich with wiſdom, and the poor with bread. 
Heav'n markt the man, from peaceful realms above, 
Saw all his acts ſpring from the ſource of love, 
To that great God, from whoſe refulgent throne 
Whate'er of good we have, is ſhower'd down, 
A faithful ſteward of his ſtock in truſt, 
And to reward him heaven thought it juſt, 
To all the good he had beſtow'd before, 
To add yet one, one precious bleſſing more; 
A bleſſing, which to mortals here below 
Is ſeldom ſent, and none but fav'rites know, 
| A virtuous wife! To whoſe capacious mind 
Both wit and beauty friendly nature join d:. 
And as their years, ſo did their loves increaſe; 
They liv'd contented, and they dy'd in peace. 
Full well they knew, death but remov'd their ſeat, 
Did not extinguiſh life, but change its ſtate; 
Where is diſplay'd (O raviſhihg {urprize !) 
Rich ſcenes of bliſs, and glory in the ſkies : 
Two ſons, their virtue ſhare, which at one birth 
Their pious mother with ſmall pain brought forth. 
His lands he gave, by good advice in law, ; 
To both ſo ſure, that it admits no flaw. 
The caſh and goods your judgment muſt decide; 
For fo by will it's plainly ſpecify'd. 
By what below is in few words declar'd, 
The way you'll find by which it mult be ſnhar'd. 


a Diary Math, | Hh | | Call 
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Call the eldeſt ö, the youngeft c: Then let b + c =a, 
then c + = = per father's will: D hath a yearly income 


or annuity that will fall to him ſeven 'years hence, and 
thence to continue ſeven years; which ſold at 6 per cent. = 


1 
Vab, and the rent g Vca. Quere a? 


— — — — 


«A [ — > . — 2 2 . — 


9 . 8 


Dueftions anfuvered. . 
1. Quss Trion I „ anſwer'd by Mr. Rob. Fearaſide, 


| the ſame time the ball deſcribes 704 
BE, another body let fall from ' AC 

E wou'd fall the ſpace EF, and 
conſequently in g” 10“ time, when 
the ball is at H, an heavy body will 
deſcribe CH = 13514 feet. Then 
as coſine 319; BD = 2000 feet :: 5 
fine 31“: CD = 12017 feet; con- —— 
ſequently the pillar's height = CH; 2 
—- CD ='149'7z feet = 4B. : 5 


The ſame anfwer'd by Mr, Wm. Grimmett. 


Let BA repreſent the pillar, IA the diſtance the ball 
falls from the baſe of the pillar equal to 2000 feet. Let CH 
be perpendicular to AH; BC the line in which the prajectile 
is directed, in which it would move equal ſpaces in equal 
times, were it not deflected downwards by the force of gra- 
vity. Tis known all projectiles will (rejecting the reſiſtance 
of the medium) deſcribe parabolas : therefore B C is the 
tangent of that parabola, BD is parallel to 4H the ho- 
rizon : draw MH parallel and equal to BC: conſequently 


M is an ordinate to the diameter 5M. Then in the right - 


angled triangle B DC there is ſufhcient given to find the 
lides. And ſince the velocities of all projectiles in the ſeveral 


points 


ernennen 


Per altern. 


- 
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points of the curve, are as the lengths of the tangents to the 
parabola in thoſe points, intercepted between any two dia- 
meters; therefore BC'= 2333.33 divided by 98. (= numher 
of {ſeconds the ball was in motion) gives 25454 the velocity 
in a ſecond ; and the ſquare of the velocity divided by 1621 
feet, the ſpace a body deſcribes in a ſecond by gravity, gives 
the parameter to the diameter 5 A. That is (per conics) the 
rectangle under the intercepted part of the diameter taken 
from 1ts origin B towards 4, and the parameter, is = the 
ſquare of its correſpondent ſemiordinate : whence the para- 


meter is = 402843; and the ſquare of MH divided by the 


parameter, gives SM = 1351's, But BM — AM BA = 
149'5 the height of the pillar, 


-*" QuzesT1ON 157/ arfwer'd. 


Produce HG to L, and draw Fm and G & parallel to PB, 
(1) BP: BN:: P: GN 
35 (2) BP: BN:: PA: NH per figur 
Per n Cs :GN:: PA: NH. D =” 
4) CP: PA:: GN: M. 
Per comp. 5 CA: PA:: CH: NM. 
Per altern. (6) CA: GH:: PA: NM. 
Per ſteps 2. 6. (7) BP: BM: : CA: CH. Z.. 
But the Z MC'F per hypotheſis is 12 /{(-": 
right angle, and OM F is a right angle, /.- 


= „ 
— 


aps. con 1 C 2 1 is 3H right 4 Wy A, 
angle, and therefore or = p - \ 
=C ©. Moreover DC = B P per hy- C RN 2 A 
potheſis, and DO LB per conſtruction. Therefore 


Per. ſtep 7. (8) DC: DL:: CA: CH. 
But per fig. (9 DC: DL:: CA: LF. 
— (10)CA:CH::CA: LF. 
Therefore GH = LF OI. 2. E. D. Anfwerd- 


— ene 


WY. 9 
— 


— 2— 


* IL QuEs TION 157, 
This conſtruction may be otherwiſe demonſtrated thus: 

As DC or BP: CA:: DF: FA (Eud.VI. 3) :: DL: LC 
or GK (Eucl. VI. a), but, BP: CA:: BN or DL: GH; 
„ &K — GH. 

Why the propoſer of the queſtion calls Speidell by the name of 
Euclid, I know not. His name was John, as appears by the book, 
which was publiſhed in the year 1617. | 

- | Hb a 


a — 
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Anfwer'd ly Mr. Will. Grimmett. 


The geometrical demonſtration of this problem may be 
eaſily ſeen from the propoſer's own ſcheme, without any 
previous conſtruction, (viz.) Since there cannot be but one 
Iquare inſcribed in that poſition, and that KC is equal to KF 
each ſubtending an angle of 45 (per pro.) ; therefore if we 
prove that XF is 2 G V univertilly, it 1s demonſtrated; for 
KC is equal to G Z {which is ſuppoſed to be a {ide of a 
ſquare.) 8 | 

Demonſtration. 


From 37 Fuc. 1, the triangles DC and DAB are Equal; 
ard if an infinite number of right lines as X H be drawn 


paralle] to the common baſe DB, the parts of thoſe lines 


which are intercepted by the reſpective ſides of the triangles, 
will alſo be equal, that is KG = F H; which is Cavalerius's 
method of provin; 
method of indiviſibles;) therefore if to both be added or 
ſubtracted (as the caſe requires) G F, KFS OH. 2. E. D. 


III. Qußs TION 1 54 anſwered by the propoſer. 


As xx37 2 $55 : 2 66 : 207˙35 inches, the arch deſcribed 
in + of 17; and 207'35 ſquared and divided by 66, the double 
length of the ſling, is = 65103 the centrifugal force. But 


the deſcent; of a heavy body in T of 1“ is = 86208. inches: 
whence the centrifugal force 1s to the force of gravity as 
6514 to 85˙7 or as 7˙6 to 1. c 


The ſame anſwer'd by Mr. John Ommanney. 


The ſtone, if let fall out of the fling when at reſt, by the 


force of gravity would deſcend 854 inches; which call 5. 


Now let F be the force of the ſtone or tenſion of the ſtring 


when at reſt; and E that when in motion. The lengths gone 
over are always proportional to the force impreſs'd. There- 


fore F:E;:b: = the ſpace deſcended through with 


the force E in the ſame time. Let c = the circumference of 
the {ling = 207344, and d diameter = 66; then, by Sir 


Iſaac Newton, 7 . Whence F: E:: dbice. That 


is as 5659's to 42991˙9, or as 1 to 7˙596. Q. E. I. 
| IV. Ques- 


g the triangles to be equal (which 1s the - 


N 


2 2 


I 
Y 
e 
4 
: 
; 
L 
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* IV. QuesT1ON 155 anſwer'd. 


The number of oſcillations in each place being equal, will 
be as the time in one place to the time in the other, viz. as 
1440 to 1442. Let x=earth's radius, and a = radius and the 
height of the mountain together; the force of gravity being 
inverſly as the ſquare of the diſtance from the center, we 
ſhall have 14427 = 14404, and _— = 6991698 = a; 
from which ſubtracting the radius of the earth = 69820co, 
remains the mountain's height 9698 yards = 5 miles 18 


yards. : 
Anſwer'd 


* IV. QUESTION 155, 


Univerſally, the lengths of pendulums being directly as the force 
of gravity drawn into the ſquares of the times of vibration, and 
the pendulum being of the ſame length in both caſes, we ſhall 
have TI F TZ, putting F and ? for the force of gravity and 
time of vibration at the earth's ſurface, and F and T for the ſame . 
at the top of the hill. But the force of gravity is inverſlly as the 


; 333 
ſquare of the diſtance from the earth's center; that is F is as *. 


and F as x „putting r for the earth's radius, and x for the 


t* 12 

height of the hill; then the above equation becomes — =———— 
„ 74 * = 
or ; — 2 4 5 Again the time of a vibration being inverſſy as 


the number of vibrations in a given time, and the number of 
vibrations being as 1440 to 1438; the ſame equation will be- 


1 1 | | 2 71 1 
come = . Hence x = —— =— = 9717 
1440 r 1438 xr+x 1438 719 


%, 
yards = the height of the mountain required. 


Corollary. 


Hence it appears in general, that if 7 be the time loſt in the 
time t; then 24 hrs. — I: 1: : 1: x; or, becauſe 24 hours — } 
is nearly 24 hrs. it will be nearly as 24 hrs: J:: 1: x; that is, 
the whole time is to the time loſt, as the radius of the carth to the 
height of the hill, 

H h 3 


"IM = | Lanizs' DiARIEs. [Beighton] 1732. 
Anſauer d by Mr. Geo. Agderſon. 


The length of a pendulum vibrating ſeconds on the moun- 
tain's top will be = 39'0g inches; therefore by Huygen's pro- 
portions the ſpace deſcended in a ſecond of time on the top 
of the mountain will be 1929009 inches; and the ſpace de- 
ſcended in a vibration of the clock is 193˙4437 inches: And 
the gravity being detin'd by the ſpace paſs'd over in a ſecond 
of time. From corol. 2 prop. 5 theor. Principia Philoſophiæ; 
put 7 =earth's radius, x = mountain's height. 
pop axy+x :5* :: 19344 192. | 

And therefore x = *00140597 = 353375*7768 inches or 
9815˙99 yards or 5'5773 miles. | | 


V. QuesT1oNn 156 anſwer'd by Mr. John Turner. 


Tea SD=ri=s; BS =c=4; Stra: Dil Ta; 
and A. =t— a. Then we have | 


1. 1 
. cctt 7 42442 ſquare of mM N Job 
tx, Ergo fre. H 2 - 5 24 
and Cx 4 LT, | 7 Bk 
This multiplied by v? = 2.2, * | 2 
makes the area of the rect- 5 
angle ymxC= 24 acctt Accaa 45 — 422. 


8 : 14 
But this, by the queſtion, muſt be a maximum; therefore 


32ccttan — bacca3a 


the fluxion of 7 which is = o. From 
2 löceltaa — 16ccat 

hence 64ccaa = 3acctt: And a , = 3$*535: And 

24 = vt is = 7'070, and ym or x = 5657. Again for 


the greateſt cylinder, ſuppoſmg it to revolve about the 


tranfverſe axis, we found above cx = of ELD . 


: TM acctt —accaa . TOW a 
Ergo cx ſquared is = e eee multiplied by 
v? = 24 malt, per queſtion, be a maximum. The fluxion 


Scetta — 8cca3 
of | 


is 8 cctta — 24ccaan = o. Hence 


tt | 
we have by diviſion and tranſpofition a = 74/4 = 2887 : 
And v i = 5774 the cylinder's altitude, and xc or my 
the diameter of the baſe = 6532 Q. E. J. 


_ The 


0 
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* The propoſer's anſwer, 


Put = AD, c=nB, „= Dv, y = yv. | 
Then 2y and d- 2x the ſides of the parallelogram ; the 


rectangle of which is 2 — 4x), the fluxion of which, if 
a maximum, is 245 —4x3 —4xy=0, =dy — 2 — 2x). 


= . 


355 


By the property of the ellipſe dd : ce: : dx xx: 5. 


Eo 7 ws . 


In fluxions y = 


decx —2ccxx 


2dy dccx A 
* 


Which ſubſtituted in 


the 


In the ſolution of queſtion 74, at page 181, 1 is proved that 
CE = CAM/+, \ fee the fig. to that ſolution] and E F=CDy/ 


* V QuesrTiION 156, 


2. 


» 


CE 


being half the height, and E F half the diameter of the cylinder, 
when CA is the ſemitranſverſe, and CD the ſemiconjugate axe. 


Again, ſuppoſing CE and EF to be the halves of the length 
and breadth of the greateſt inſcribed parallelogram, by page 201 
Simpſon's Geom. 2d edit. CE is =4CT, and EF = 4 CK; but, 
by the nature of the ellipſe, CE: CA:: CA: CT or 2CE; 
hence CE CAVIT. And in like manner EF CDV. 


Hence, if ? 
axes, 


Then 7 
7 


ct 


And CVE: 


2 M/F 


2c*tn 


33 


Corollary . 


and c denote the whole tranſverſe and conjugate 


length of the greateſt rectangle, 
breadth of the ſame, 

area of the ſame. 

length of the greateſt cylinder, 
diameter of it, 


content of it, putting a = *78539 &. 
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de cx - 2cexx 6 Sens 
— 2 _ 
„ 


the former, we have 


— 


Vdccx - ce xx 


| 7 PSA ; . 
* *———— = 0. Which reduced, then xx 


dy/decx—ceoxx 

Hence x = 1d — = = 1*4645 = Dov: from whence 
nx will be found = 7071, and 929 = 56568: and the area 
of the greateſt parallelogram = 39999999, Q. E. J. 


VI. QuesT1on 157 anſwer'd by Mr. Geo, Afiderſon, 


In contemplating on the ſolution of the x59th queſtion, I 
hit upon the following lemma, which I find to be ſo uſeful 
in ſolving aſtronomical queſfions of that kind, that I believe 
there can no ſuch queſtion be propoſed, but it will be found 
a uſeful inſtrument in ſolving it. 


In the ſpherical triangle let P be 

the north pole, Z the zenith, © the 2 

place of the ſun: And 
1 = radius, 


a = tangent of Z P, 
s = coline of Z P, 
Put 4 « = right fine OP, 


e = coline of O, p © 
g = coline of OE, 
x = coline of © PZ. LEMMA. 


e dax x= g. 
Corollary. 


In queſtion 157 there is given the latitude of the place, 
and the altitude equal to the hour from noon and to the 
azimuth, to find the latitude of the ſtar (or declination with 
reſpect to the ſun); therefore in the room of g in the lemma 
put VI — xx (= fine of the hour) and there will be had 


e+daxxs VI xx, from the equality of the hour and 
and altitude, And now to anſwer the other parts of the 
queſtion, becauſe the azimuth is equal to the hour, therefore 
the ſame x ſtill repreſents the coſine of the angle OZ P, and 
the theorem muſt be ſo tranſpoſed that O Z P may be the 
angle contain'd : wherefore ſince Z P is one of the contain- 
ing ſides of the angle © Z P, as well as of the angle © PZ, 

therefore 


| 
| 
: 
{ 
A 
( 


la 


1 raed 
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therefore à and / may ſtill retain their former office, but 


for d muſt be wrote Vi - gg, and for e put g, and for 
g write e, and for e put x, and then the lemma will ſtand 


thus, x TAX VI gg NS e. But becauſe /1—gg x, 
the theorem will besx xx S ; therefore from the two 


equations XVI n = NI xx, and x +1axx 
= e, exterminate e you'll have this equation 7 4 x12 + 


8 434 
8 27 yl 8 26 10 8 275 x9 af > x$ 
444 x11 + 853 2% x10 ＋ 127 a* + 143% 2+ 


4 23 4 
* + 2.54 a4 8 127 3 
— 44a"? ＋ 44 (, — 47/4 Cs 
8 3 — 498 at 46 x5 8 * 
I — 896 a3 ＋ 1 


— 4 — ant x2 +1 = o. Which in numbers re- 
duced will give the coline of the hour. 
" The propeſer's anſwer, | ; 
Let VI 44 S ſine of ZO or PO, b= fine of Z P comp. 


lat. 6038“, 2 S ſine lat. 299 22, 4 = line of the altitude. 


As I- 44 14 2: 3 "298 _... EM = fine £ ZOP and 
| MI—aa © 
624 ; 
1 — aa the ſquare of its coſine; t—aa:r:: 1— 2 


ALF = verſed ſme ( Z OPP, and — wi coſine 
1— 44 1 - 44 
— 4 
Z OP. Hence — — — = 1 — 24 — 422. 
Reduced we have a 2 493411 = fine of 48® 33” = to the 
altitude and latitude of Perſeus's right ſide. | 
GS, VII. Que s- 


* VI. QuzsT1oON 157. 


In this queſtion, is given Z P, the . Z = 4 P = comp. O2 
er ©P, the triangle being iſoſceles. Then | | | 

Suppoſing a perpendicular demitted from © upon and biſecting 
Z P, and thereby dividing OZ P into two equal right-angled tri- 
angles; put 4 = the tangent of the baſe of each or of half PZ the 
given colatitude, and x = fine of the hypothenuſe O or OZ = 
coſ. ( Por Z; then, by right angled triangles, (radius =) 1 : x 


;Þ ——— (tang LP or 2) 5 — - = a; hence & 
I — Xx I — xX> 


= a* r, and x = Ve i = = the coline 
of the declination, | 5 4 
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* VII. Oer 158 anfwer'd' by Mr. Je. Fearnſide. 
Let DC = mM, AB'=b, AH/=c, HB =a, fin. £ D 


= 4, its col. =-/, fin. ( CAH = r,. 
ſin. HB A=u, i its coſ. = © and BF=x, aF 
Then will fm, C F = 2. and its coſ. 5 
== 55 7x3 c. „ * * — . . | 107 
16 2 , fin. Ds ” 
| 61 2 | R 
* ms x x , 
| C. i 
= ,; and HD = : 
22 f . E. whence this 2 
Sx t | 
en: 247 fa xx —- 33 
nion bl . + EEE Oe Sx + PV n 


* 


Which reduced gives x = 233"'10474 Therefore DF = 
4125, - 0 F = 4274, and the area I ac. IT. 20 p. 


This Mon being n as not determined on which 
wall Bacchus or Apollo ſtands, will admit of another anſwer. 


VIII. Q E82 


* VII. Quzes Tron 158. 


Is: this queſtion it is required, about a given triangle to circum- 
ſeribe another triangle ſuch, that one of its angles, and one of the. 
fades about that angle, ſhall be cach of a given magnitude; and the 
fide oppoſite to the given angle perpendicular to a fide of the given 
inſcribed triangle. 


And hence if upon the given line B H be deſcribed the Sn of 
a circle capable of containing the given angle D, the problem is 
reduced to this: To apply a line CD of a given length between 
the circumference of that circle and the line CF giyey 3 in poſition, 
and o as to paſs through the given point H. 


R 


7 


— 
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* VIII. QuesT10Nn 159 anfwer'd by Mr. Aſderſon. | 


Given the latitude, the ſun's declination, and the ſun's 
heat, as the ſine of his altitude and continuance above the 
horizon (viz. as their product) for ſo I take it, and was ſo 
inform'd by E. Stone, who propos'd the ſame queſtion in 
his preface to d' Hoſpital's fluxions. 


| Lemma 


——_— ﬀ —Y —_— 


„VIII. QuEsT1ION 159. 


Put s and c = the fine and coſine of PZ, d and e = fine and 
coſine of PO, n = the ſemi-diurnal arc, x = the hour arc or 


J P, y = its fine, and 2 = fine of the altitude or coſine of ZO. 


Then mz + xz = a maximum, per queſtion, 
or mz <Þ xz + xz = ©. 


But # ce + ds v7 — 52, or 2 


» 
ou — 
XN > n—— 


V= 


Wherefore — — . = dsy — W 4 . 


9 p*: ON ng v1 —j1* 
or ce —dsmy — dx N = o, 
1 4 3 
and hence x = oa 77 =: . 


Now this equation may be reſolved after ſeveral different man- 


ners, One method is to ſubſtitute in it the value of x in terms of 
y in an infinite ſcries, and this will be like the two original ſolu- 


tions: Or a finite approximate value of x in terms of y may be 
ſubſtituted for it, and then the reſulting equation will be finite: 
Or ſome method may be uſed for approximating to the values of x 
and y immediately from the equation as it ſtands above, which 
will be eaſieſt and ſooneſt done; and the beſt method for that pur- 
poſe ſeems to be this; by a few trials find y = *5 nearly, which 
ſubſtituted in the above form, a near value of x will be found; 
from a table of ſines, to this value of x take the correſpondent value 


of y, which written in the above form again, there will be had a 


ucarer value of x; and ſo on as far as neceſſary. 


— 


- 
av a ron rangers By 


P K % —  —— —_— — _— 


„ 
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Lemma T dax x s = ine ſun's altitude, as in queſtion 


"FF 3 1 ; | 
0 t n— 3 — 5 —  - - 7 0 
157. Bu x ＋ 5 + — x5 + * 10 &c is the arch 
i 2 1 
belonging to x, and 5 — x 5 * — — &c. 


(putting of the circumference) is the complement of it, 
and therefore the hour from noon : Put r= the time 2 
the length of the arch of the equinoctial) paſs'd over from | 
ſun-riſing to noon; Now it is manifeſt the aforeſaid phæno- 
menon will not happen before the ſun's arrival at the meri. 


dian, therefore r + b — x — = x3 e. : 

—_— 5 6 40 112 
is the ſun's continuance above the horizon, and this multi- 4 
plied by e ＋ da x the ſine of the altitude, and thrown into { 

fluxions and reduced gives 2-dax+{4sex* ＋ dax + 
Jex T dax, + toiex5 + tx5dax? + &c.= || © 
i.dar + sdab — 5e — . And therefore x = 225 — 4 
n zees — Ada 2 | 

+ TT X —_— &c. 
2e x 25dalt 4da a2 da] 

The propoſer's anſwer. | 1 
R 


Let m = the rectangle of the fine com, lat. and co- al 
declination, p = ſun's alt. at 6, 2 = the length of the ſemi- 
_ diurnal arch, and 2 the length of the arch from noon. The 


= | . + WS b SHA 4. th 
coſine of the hour angle from noon is = x - + — —— e 
; ; . $9 - 920 T 


&c. and, putting ＋ p a, the fine of the ſun's altitude 


1 24 6 
will be = a - 2 ; * Kc. Which mul- | = 
tiplied by » + 2, and thrown into fluxions, &c. gives = 


"4 71 7 11 22 : 4 f 
n n 2 * 22 — — 33 — 2 ＋&c. Revers'd 2 will ch 


be = 0614 (the radius being x) conſequently the hour is 
I h. 56' afternoon. ; 


IX. Que 8. 
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IX. QussTi0n 160 anſwer'd by the author Mr. Maſon,” 


£ 
. 


Let FD = # mn a6 BC=c =23, dr 8. 44390 


—_ 20*, A — DC =? 3 
Per 47 E. x, VU=＋ 2 T4 Tec 
= AB; for which ſubſtitute 5: 


then : 1 :: : 52e £BAC; 


„ 1 2 1 
47 E. 1, 2% i. e. bbce—ccddyy = ddyyaa: 
for yy put its value. Then a* +2ba* +bbaa—zbca. 
=; EET + c* — bbee: which reduced gives a = 18'3, 
AB = 62672, DB = 29392. ; 


Anſwer d by Mr, Tohn Bulman. 


On the 2 ſegment A D 40 chains (per 33 Eucl. 3) 
deſcribe a ſegment of a circle which ſhall contain the given 
angle 4BD = zo. And from F the center thereos let fall 

the perpendicular FP upon 4D; make PR = 23, and draw. 
RB parallel to 4D meeting the circle in B; and let fall 

the perpendicular BC. Then the lines FB, FD, FA will 

all be equal as being radius's of the ſame circle. 

The angle {FD is double the angle A BD (per 20 E. * 
therefore the triangle AFD is equilateral, and conſequently 


 equiangular, each fide being 40 chains, and each angle 60%. 


Then FD: — PD? = FP? (per 47 E. 1); whence FP = 
34641, and FP — BC=FR= x1'641. Again FB* — FR* 
= RB? ; whence RB = 38:2686, and RB — PD DC 
182686 S the diſtance of the neareſt mark from the end of 
the firſt line: Hence BD may eafily be found = 29'3628 
chains, and BA= 6264388 2. E. I. ; 5 


KX. Qussriox 161 axſwer'd by the aut ber. 


The longitude is 207 23” 2” 24%; from which and two la- 
tit udes is found the tower's diſtance 260 12“. The arch of 
diſtance between the ſhip and horizon is 7 5% 16“ 48“ + 
26 12” 33“ 17” 16” 48”, By which 326'15264 yards is the 
tower's height, and 56˙6202 leagues the iſland's compaſs, 
alſo the area 2193"2553 ſquare miles. | 


Diary Math. Ii | Several 


— —U — * — 2 


— - ——4 
— 7 


——— »„⁴»„“ r . · u 


f 


3 
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Several have attempted the ſolution of this queſtion; but 
differ widely from the author, viz. Mr. Grimmett and Mr. 
Zulmas make the iſland's compaſs 657 leagues; Mr. Om- 
manney 50 leagues; others 26 leagues : And not knowing 
after what method the author proceeded for his anſwer, or 
whether there be not ſome miſtake in the manuſcript of this 
queſtion ; I ſhall wave Ss thoſe other methods till a 
better opportunity ſhall ſet this matter right, | | 


s 


JI. QuzsT10N 162 anſwer'd by the propeſer Mr. Maſon, 


- MA = 404: B = 465. 


Mr. Robert Fearnſide's anſwer, 


Let 2y = ſum of the aliquot parts in 4; and 3z = ſum 
of the aliquot parts in B: Then 3 will be =ſecond number 
B; and 42 = A. Now 1+2+4+2+2z= 2; and 
x +3 +5=3z32=259=—7. Conſequently the firſt number 
A «ll be found to be 20, and B = zz. 

775 +2+4+5+10is=7FB; and x ＋3 T 11 is 


Mr. Grimmett's anſwer. 


It is ſuppoſed that 4 of 4 is an integer, becauſe the ſum 


of the aliquot parts in Bis = to it; and likewiſe of B is 
an integer for the fame reaſon; therefore the number 4 
mult be a multiple of 4; and the number B a multiple of 3. 
Make therefore 1 = 4a; its aliquot parts are 24, a, 4, 2, 1 
the ſom of which is 32 +7. Put allo B = 3e; the ſum 
of the aliquot parts of which is e+4; and per queſtion 
za +7=2e (TB); alſo e+4 = 3a (A). Whence 
a is found = x5, and e 11. Conſequently 44 = 20 = the 
number 4; and 3e = 33 = 3. 1 


The Prize Queſtion anſwered by Mr. Rob. F earnſide, 
Let * = A, 56 =B, 1 * =C; then 25 + S 


6 6 by ; 
conſequently x = za 2 and x =y of = Now by Ward's 
> : „ N Theorem, 


— 


„ 
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Theorem, p. 271, we ſhall have (putting r = Vim _ 
nm*x3y3 — m*x393 _ : 


—_ 


x'50363, 1 =r'06) — e = aa xx = rent 
whence by ſubſtitution, &c. x* = A 2 = 3*5316. 


11 "+25 0 

Then & = A = 44047579, B = 26423547, and C = 
17*61903.* * W 
The 


* The PRIZE QUESTION, 


In this queſtion, for determining the three quantities, x, Jy Z, 
there are given the two equations x + y 2, and 1+5 ==x: 


And the third equation is to be made out from theſe following 
conditions, viz. that * is the preſent value of a yearly rent, 


which is expreſſed by . to continue for 7 years, but the firſt 
payment not to become due till the end of the 8th year; the in- 
tereſt of money being reckoned at 6 per cent. 


From the two firſt equations we eaſily * 490 E . and y= = 
conſequently the yearly. reat becomes of —, and the preſent 


of it N — Or V. . But by any 3 table of rever 


ſions at 6 * cent. it aper chat the prefent worth of one pound 
due 8 years hence is 6274, the preſent value due 9 years hence 
*5919, the ſame for 10 years *5534, for 11 years 5268, for 12 years 
4970, for 13 years 4689, and for 14 years 4423; the ſum of 
theſe is 3˙7126 which is che = value of 1 for thoſe 7: Neg. 


— 


and conſequently 3 7126 wes =— = the preſent value of A2 = 
41. 
annuity for the ſame time, and 3 muſt be equal to 2 WE YM that 
| : 


1s pms M . bence then 2 is 23 · 71265 * 3e 


LEE 


= 3'71263 * —— —— = 44043. Conſequently 1 = = 3C-42525 


and y = = = a 


— 
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The ſame otherwiſe anſwered. * 


216 Es part, 
3]c = C's part. 


- 
, 


| 0 | 1s = the caſh to be divided 
Let 


2 
9 
> 


5 — - = © per queſtion 


* 
+ 
> 
2 


253 — ga. 


r0b = 64. - 


Gn 
X 
Ga | 
-- 
N. 
D 


7* 211 


| 7x9 11 _ = the cube of the yearly rent. 


; | 10 
Subſtit. 13 7 = 7 


| Then I4|mmbb = 


I4 extr. 15, nb the purchaſe (which per Ward, p. 246 theo. 19 
| Will be [16] -772:b + 2b = the value at the time of purchaſe, 
| | which per 2d theor. Ward, p. 249. | 

| Will be 1 2rtmbw-2mh _ {par 2 x; and 21=2; 


ttr—tr+at Candfir—tir+z2t=d. 


Then 18 SEE = n. 11 FE 69 


343 3 les 
x8 cub. 19 x3þ 2 — Set _ _ 


with s |} | 1A | 

19% & + = — - — 7 
9 2005 FFT ˖ů ˖· ogonec þ 101730562 
| | C's part = 67820375 
| _ Caſh to be divided = 169*550937 
The annuity or income = 22'577929 


©, The prize of 10 diaries fell to Mr. Reb. Fearnſide. 
| End of the Firſt Volume. | 


„Ju. 


1 a 5 > * 


OO Riethaths io eur Correſpondents, 

At editors return thifks te Dracogarius for bis Kind 

4 N and other favours, His hint will be Confidered 
hercafter, . in the méad fine they queſt à direction ip 
They alfo defire to expreſs their acknowledgements tis 
10 their kjod correſpondents for their favours,. and for the | 
ſpirited ſupport which they ſo Kindly promile to this © 
work, in oppoſition to the mean artifices of ſeVeri! bock - 
ſellers in different parts of the country, who have been 
prevailed on to recomend and put off, inftead of this work, - 

a. wretched perforthance which has been baſely raiſed id 
r to R. — The epcbursgeri of our work may be 
allured of baying it completed in the moſt atcurite UI 
| 3 manner, more than double ihe quantity being gtren 

or the mouay Get iv fen of ths cer Biene Work, 


Several letters came too late to hand for this Number, = 
yiz. thoſe of Meſſrs Fidler, Nett, Stare, Todd, & c. fo-that 
their names could be but juſt entered among the anſwers 
ers when the printed theets were cofrecked. To allow 
therefore almoſt a month more, time for canfidering the 
gueſtions, it is intended te publiſh he remaining Nuntbers 
once every four months, aud to increaſe their ſzæc ons 
third more, ind che price proportiovallyt from 1 s. 6 d. 
fo 23. ſo that the ſatte quautity wilt (hill be given in the 
ear for the ſame money, 6 1. The next Number there: 

ore will be publiſhed on the 1ſt of March 1773, and the 
correſpondents letters for it mull be ſent, 'dircRed as be» 
Fore (poſt. paid), ſo a3 10 come to hand by the zoth day of 


* 
* 


/ 


January next. 


14 this 6th Number the iſt volume of the Mathematics 
is ended, zu i the zd begun; the proper Title-payes, Ins | 
dexes, &c, will be given when the bote fv <ddipleted, 7 
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New Wk us at pub % 


7 * 6 bd 3 ty rid 
_ and Ghualdus,, With a SbpfEusü r. by Jehn Lawſon, 
B. 0. Reder of Swanfcombe," Kent, The 2d Edit. To 
_ which is now added, A 55conD SurPLENENT; being Fes. 
| war's Treatiſe on Spherical Tangencirs, - Likewiſe Apollo. 
concerning DETSKMINATE SECTION Teſtered by il. 
librordids: 82 4 to which is added an entire New." 228. 
= tha ſame reſtored 95 Walid alis. N rio, 


83. is board. Fe 8 2 ET 


1h the: eee of Incas. PETE be Pro- 

& of Bridges, the mathematical Degronſtrations of the 
Laden the Arches, the thickneſs of the Piers; the 
tee ot the water againſt tbem the belt pore of their 


ends, ther with a Dictionary of the terms, and practical 
obſervatlent and directions gran from Lg, whole. Very 
3 ArchiteQs, Bridge hui 885 Kath: ma- 


_ Licians, Se. | 
* By Chg. an, Matherapicin. CON price 23. 6. 4. 


776 A new . zccurate A of N l wn 
FO an. gs wich their Environs, and the” River between 
cha e with a large Hiſtorical. Commercial, Ae. 
dceount of ibe places; a neat” view of the Remains of 
the. Brid e, and an account of the late high Flood in the 

- Nerth, by which it and eher bridges were broke down. 
. The whole elegantly engraved * Ellis on 0 he 2 


rial Atlas Sheets, of Paper. 
By. Cha, Hutton, Price 6 * 


. 
3 


« 
"$3 
* 


"Iv A ann on Mensur arion, bo 'S in Theorg and 
Practice. Contaiding the demonſtra ion of the Rules for 
l, figures: whatever, and the methods of PONG + all 


. of works. 
_ By Ch. Hutton, 8 4to. Price 163. bound. | 


WES 


EY: The Senodrunsrkü s Gulbs. Being 2 3 
Syſlem of Practical Arithmetic, and Bock keeping both by 
Single and by Double Entry. With directions for teaching 
ibe whole, being a proper Aſſiſtant in Schools. 

By Cha, Batten,” | The 5 . * 28, 6d, bound, 


